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PREFACE. 



Mr. William Mahl, comptroller of the Southern 
Pacific system, has tritely described statistics as the 
method of disciplining a property. This applies with 
^ equal force whether from the standpoint of the man- 
ager, the investor, or the public. 

In this contribution to the general subject, the effort 
*j has been to work out some of the principles on which 
i railway statistics rest, show how they should be used 
r" for practical results, and point out fallacies to be 
\ avoided. Exact figures, because of the special condi- 
tion which are necessary to explain them, have been 
* carefully avoided. 

J* It is hoped it may prove useful to managers, in- 
Jj vestors, students, and railway experts. 
K J. S. E. 

^ New York, February /, 1900. 
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RAILWAY OPERATIONS-HOW TO 

KNOW THEM. 



HINTS FOR EXAMINING A RAILROAD 

PROPERTY. 

1. How can a railroad go bankrupt with a big sur- 
plus on its balance sheet ? Certainly this is an obvious 
question, but the answer is simple. The surplus as 
a real quantity is a very relative thing. It is only, up 
to the amount of its value, the offset of property for 
which there is no other claim. Its claim is not to any 
specific part of the property, but lies against the whole 
property, composed of parts in all stages of converti- 
bility. When the quick assets become less than the 
immediate claims, and the railroad has not better times 
in prospect and credit to tide it over, there is no re- 
course but a receivership. The property may be en- 
tirely solvent if only the lost balance between quick 
assets and current liabilities can be restored. In prac- 
tice this has been a regularly recurring grocess on 
many of the railroads of the country, which they do 
by funding their floating clebts. Therefore, the first 
thing is to rudely break up the general balance sheet 
into groups of assets according to their negotiability, 
and liabilities, according to their maturity or pressing, 
present demand. From these we form a judgment 
of the immediate financial condition of the property. 

2. The next question is, " Was the dividend 
earned ? " which is the constant and great first ques- 
tion throughout all railroad operation. It is simply 
stating in another form the question, " Is the surplus 



2 RAILWAY OPERATIONS. 

real ? " except that the inquiry is confined to the 
period which the earning covers. Our working tools 
are the balance sheet, income account, operating ac- 
count, income and operating accounts of subsidiary 
properties, profit and loss account, perhaps the treas- 
urer's account and the miscellaneous traffic and operat- 
ing tables. The balance sheet is the critical point of 
the examination. The other data are supplementary 
and explanatory. A railroad has been described as 
essentially a " going " affair. The property, plotted 
out on the balance sheet under different heads, was at 
rest only at some fictitious instant of time, for it is 
in constant change. It is a ceaseless process of wear 
and renewal, consumption and supply — the change 
of form for the production of value. Income is the 
net proceeds of this change. The probable effective- 
ness of outlay to produce return rests on a great 
variety of conditions, present and prospective. A 
statement of earnings is, after all, a statement of judg- 
ment and not of actual physical facts. It may differ 
widely according as it is formed in heedless optimism 
or timid conservatism. This is why the investor 
should revise for himself the statement of any manage- 
ment, however honest or generally wise. 

3. By comparing one balance sheet with another 
we bring into outline the changes in the intervening 
period. The income account is the statistical register 
of so much of these changes as are thought to have 
an effect on earnings or values. The cash account 
registers such changes as involve cash, regardless of 
effect on earnings or values. The profit and loss 
account is sometimes made to register, in addition to 
the increments from income account, other changes 
of value that for some reason may not have passed 
through the income account. Our examination is into 
all of these accounts to see if the changes in the prop- 
erty, which in our judgment affect values during the 
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period under review, have been registered in the in- 
come account. We want to know that they have not 
been misapplied, overstated, understated, or omitted. 
Queerly enough there is no significance for our pur- 
poses in the exact amount of any of the general items 
on the balance sheet, but only in the amount of change, 
during the period examined. They are like the en- 
gineer's bench mark, which may serve all his practical 
uses without his ever knowing its absolute elevation. 

4. In order to compare two balance sheets draw off 
the discrepancies under each head in a debit and credit 
statement. Construction and new property must be 
carefully explained by detail tables. We must first 
form a judgment of the cost of each item, then of its 
relation to the railroad's needs and its probable rev- 
enue-producing effect on the property. Discrepancies 
under either head should be carried to a memorandum 
account, from which we will finally revise the income 
statement as given on the report. Car-trust payments 
can only be judged by facts as to the trust itself. Ac- 
quisitions in shape of securities of other properties or 
advances to them should be most carefully scrutinized 
by examination of the revenue-producing power of 
those properties, as we would look to the mercantile 
rating of an individual before accepting his obliga- 
tion as an asset. It is an old and worn-out trick of 
the early days of railroad bookkeeping to pad income 
by borrowing money to make advances, that have the 
appearance of legitimacy, to subordinate properties, 
and to get directly back such advances as incomes on 
investments. This is only possible where the opera- 
tions of the subordinate property are not reported and 
the transaction is covered up. If the other property 
is not independent, but is subsidiary or is operated in 
part jointly, there may be considerations passed which 
are not reckoned at any market rating and given defi- 
nite accounting. In such cases the advances may be 
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entirely legitimate, although it is very uncertain if 
they can ever be repaid, but they are a definite ex- 
pense of current earnings and should be charged to 
income and not as an asset. To judge of the value 
of the traffic interchanged with such a road, turn to 
the traffic tables, which should show the tonnage and 
passengers received and delivered from this connec- 
tion. From the average earnings per ton and per 
passenger and average length of haul, and average 
train expense per mile we may rudely, in absence of 
more complete data, calculate the amount of this ad- 
vantage and balance it against the money advanced. 

5. Turn to operating expenses and examine criti- 
cally the maintenance items, placing them appropri- 
ately against the road mile, car mile, or other unit. 
See if insurance, reserve, and depreciation funds are 
kept up. If maintenance charges are light, the indi- 
cation is that the property is being neglected in order 
to produce present revenue, and some estimated cor- 
rection should be applied to income account. Look 
carefully at accounts payable, audited voucher account, 
traffic balances due. They may represent overdue ac- 
counts that have been put off in order to show earn- 
ings. Look out for the item among the assets, of 
" station agents," also " remittances in transit." 
These are in the first place entirely legitimate 
items. But under a stress, managements have 
been known to authorize their agents to pay claims 
for overcharges that are direct deductions from 
earnings, and for lost or damaged freight, which are 
proper charges to revenue, and to leave the amount of 
such payments in their agents' accounts as collectible 
assets. 

« 

6. Out of all such items we have gathered sufficient 
information to revise the income account if we think 
necessary. If the examination is carried back over 
several years, we have the data for revising the sue- 
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cessive increments of the general profit and loss ac- 
count. We may apply the total of the corrections at 
once to profit and loss on the general balance sheet, 
revising at the same time the other accounts affected. 
We are thus able to state what in our judgment is the 
amount of the actual earnings in the period examined. 

7. But since the value of a railroad rests entirely on 
its earning power, it becomes necessary to examine 
critically into its tendency and into all the conditions 
on which it rests. First we examine it by comparisons 
with other years extending over a considerable period. 
Net earnings are the only real earnings, and we run 
over a series of years to. see if they are on the increase 
or decline. It is common to use the per cent, of operat- 
ing expenses to earnings as an index to earning power 
of the property. This is better than the net earnings, 
because net earnings are an amount expressing no rela- 
tion, while the other form of statement is a per cent., 
showing the relation between earnings and expenses 
regardless of their varying amounts. From such indi- 
cations as we get from the net figure, we pass over into 
examination of gross revenue and gross expense to 
locate the causes for fluctuation. 

8. We begin with gross earnings, since causes that 
operate here are largely outside of our control. If 
they are long effective unfavorably, they must abso- 
lutely impair the revenue power of our property on 
which all its value rests. Glance over the gross earn- 
ings through several years. Is the line of their move- 
ment up or down ? Analyze them by kinds of earn- 
ings and locate variations to each kind and length of 
haul. Note the volume, the density, and the average 
rate of change of each, and see where the trouble is. 
The traffic should further be analyzed into competitive 
and non-competitive. The groupings will be rough, 
but they will serve to indicate rudely the paying char- 
acter of the business, and more especially the general 
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permanence of the entire volume of business, because 
competitive business is most uncertain. Some rail- 
ways have in their reports gone into analysis of their 
traffic by gateways and connections. With a knowl- 
edge of the particular territory where the railroad 
operates we may interpret these statistics to judge 
whether the road is gaining or losing at the vital stra- 
tegic points. Information should be at hand, though 
it cannot be tabulated, about any existing traffic ar- 
rangements, pools, differentials or agreed divisions of 
through business, to which the road is party, and which 
can be public information. 

9. The other factor determining net earnings is ex- 
penses. We have previously looked at them to see if 
there has been any juggling with them to produce 
excessive earnings. We now want to see if they are 
themselves unduly high. The cause will be located 
either in bad operation or defective equipment and 
physical disabilities of the property. Look over the 
physical statistics of grade, weight of rail, miles oper- 
ated and not owned, miles of second and side track. 
Note the type and weight of locomotives and capacity 
of cars. Next turn to operating statistics and look 
at the mileage of foreign equipment as compared with 
foreign mileage of home equipment. An item that 
vitally affects expenses is the permanent excess of 
empty car mileage in one direction. The train mile 
is taken as the great unit of operating expense. Note 
the " averages " per train mile through a series of years 
for each of the items of expense given. Then note 
the performance in tons per train and per loaded car, 
and in passengers per car and per train. The road 
maintenance should be examined per mile of road 
through a series of years. We should especially watch 
renewal of rail and ties which we may very definitely 
measure. The mileage per car per day is an index to 
good or bad management. Any joint operation or 
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joint expense, where of sufficient importance to appear 
on the report, will bear special attention. There may- 
be ruinous contracts in force, for use of terminals or 
equipment or in the operation of " lines " and subordi- 
nate agencies or side businesses. 

10. After all the specific conditions of a particular 
road have been examined, there remain those general 
commercial, industrial, and competitive conditions on 
which the permanence of its traffic ultimately rests. 
Trade and industrial statistics should, to a limited ex- 
tent, be given, showing the activities throughout the 
territories served. The railroad's business should be 
related to these general conditions by analysis of its 
traffic by commodities, by seasons, also by export and 
import movement when such distinction is plain. 
General information as to the scope and effect of traffic 
associations in the territory served, the effect of legis- 
lative encroachments restricting the rate-making 
power, offering premium to ruinous competition, im- 
posing excessive taxation, and the expense of separat- 
ing grades, etc., also the general temper of the courts, 
the legislatures, and the public generally, is usually sup- 
plied by the president where it is necessary to explain 
the operations of the road. Added to all the foregoing 
considerations are the known character and personnel 
of the management and the associated financial inter- 
ests behind them. 

11. Unfortunately the data furnished by railroads in 
their annual reports are too often most unsatisfactory. 
Sometimes page after page is given over to tedious 
detail of miscellaneous physical properties which are 
items of no possible value outside of the engineer's 
office. We find that there is a siding .32 of a mile 
long at down-in-the- woods, that locomotive No. 72 
had a new smokestack, that the water' tank at Piney 
Flats has been replaced by one of ten thousand gallons 
greater capacity. But the intelligent grouping of all 
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these heterogeneous details, by which we may critically 
examine the general balance sheet arid income account, 
is almost entirely neglected. That the public con- 
tinue to invest where they have such scant knowledge 
can only be interpreted as a high compliment to the 
management. It is certainly wanting in the first prin- 
ciples of business prudence. 



WATCHING FREIGHT TRAFFIC CUR- 
RENTLY. 

1. We are watching gross earnings. There is, of 
course, the underlying idea that our traffic does pro- 
duce net earnings, but the certainty and amount of 
this profit on each kind of business are matter for in- 
quiry at a different time and in a more thorough way. 
Therefore, the cry of the traffic department for " ton- 
nage," regardless of kind or distance hauled or amount 
of revenue, is not so mistaken. We cannot control the 
destination of single shipments, or regulate the length 
of the haul except in the case of the alternative routing 
of through business. We can only take the business 
that is offered, be its haul great or small; hence, the 
primary measure of the business we get is simply tons, 
irrespective of distance carried or class of freight. And 
for cursory review the uncertainty of these two ele- 
ments is not so great as to entirely invalidate our 
results when only tonnage is used as the measure of 
the volume of business between any two periods, oh 
the same road. 

2. We want to know how this volume of business 
can be maintained or increased. We, therefore, class- 
ify it solely with reference to its " getability " — how 
much of it are we getting? This " getability " is con- 
ditioned by competing lines, competing markets, or 
competing producing points, and competing commodi- 
ties. The grand division of all business into competi- 
tive and non-competitive is only a rude approximation. 
There are conditions under which any freight may at 
some time be considered competitive; that is, require 
to be bid for by itself. The most generally accepted 
form of competitive business is where two routes be- 



10 RAILWAY OPERATIONS. 

tween the same producing and the same consuming 
centers bid for the same commodity. From this, the 
various kinds of competitive business shade off indefi- 
nitely into the local traffic business, which is called 
non-competitive. The difference between the more 
and the less competitive business is in the imminence of 
this competition as a direct acting force and not a mere 
potential quantity. The least competitive business is 
that which permits the widest margin of variation in 
the rate without affecting the volume of business. 
Practically, local business is so little affected by the 
rate that an arbitrary tariff is generally imposed, which 
is so seldom changed that it is called a " specific." 

3. The simplest form of competitive business re- 
quires incessant watching, since it is most sensitive not 
alone to rates imposed, but also to conditions of service 
offered and enterprise of our soliciting department and 
perfection of our traffic arrangements. Perhaps the 
largest single class at the start is the through business, 
delivered by connections at gateways where we are one 
of several competing routes. Watch this tonnage 
weekly and at important points daily. Locate at once 
any decline and trace to the road causing it. The ex- 
planation must lie in a different traffic arrangement 
from a year ago or a falling off in the business from the 
territory which is served by the particular connection 
at fault. Where we interchange with the same road at 
several points it is necessary to know how much ton- 
nage came by the long haul and how much by the short 
haul junctions. At gateways where the data are to be 
had, state the tonnage interchanged with each road in 
per cent, of entire dividable business. The movement 
of gateway freight should be watched at least as often 
as once a week. Except in case of special circum- 
stances it will hardly be necessary to show it in the 
weekly statements by more detail than the gateway or 

the individual connection* 
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4. Next we turn to the great body of competitive 
freight, which is the tonnage at competitive points. 
These points should be grouped territorially for the 
weekly statement. Circumstances must dictate en- 
tirely, but in most cases it will hardly be necessary to 
examine the individual forwarding points oftener than 
once a month. It should be classified into certain lead- 
ing classes, and car load and less than car load freight 
should be kept separate. But the number of commodi- 
ties recognized in the classification need not be more 
than a half-dozen at the most, the residue b#ing thrown 
into an " all other " class. These leading commodi- 
ties need not be the same over the entire system, but 
should be the half-dozen leading articles in the various 
territories served where different classes of business 
prevail. 

' 5. At the end of the month the forwardings from 
single points should be carefully examined. But the 
smallest points should be grouped as simply ordinary 
common points. Where the tonnage of any group has 
fallen off, if it cannot be explained by reference to the 
commodity that is at fault, then we should turn to the 
particular points which make a specially bad showing, 
and the explanation must be made by those on the 
ground who understand the local situation. These 
causes might be classified as temporary or permanent. 
But it must always be kept in mind that the tonnage 
at any one place cannot be held to a rigid figure at all. 
The best we may do is to take the increases or de- 
creases as pointing to general tendencies. 

6. The most vital point in freight movement is the 
forwarding point, generally. It is that point which, 
generally speaking, gets the business. But this is not 
always so. It is the destination which gives the market 
and makes possible the shipment. After the analysis 
of tonnage on the forwarding side, a similar though 
UQt 30 elaborate or frequent study is necessary on the 
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receiving side. Large points of destination would con- 
stitute single destinations and the smaller points should 
be grouped territorially. Explanation may lie in the 
fact that we have ceased to be part of certain through 
lines, and while the fact that we have lost business 
in that way may be known in a general way by the 
traffic official in that territory, yet the amount of such 
decline, until ascertained, is entirely a matter of guess- 
ing. 

7. Now we will take up that very considerable class 
of tonnage that goes to competing markets or to the 
same market from competing producing points. This 
is not a certain and easy class to determine, but prac- 
tically the distinction does exist and is very clearly 
marked, at times. Only the traffic man is in posi- 
tion to know just what business it is. It will be scat- 
tered at various points along the road and may be very 
miscellaneous. The point of origin and point of desti- 
nation, together with the commodity, will describe it. 
Where once indicated by the traffic department, such 
tonnage should be regularly withdrawn each month 
from the general body to a class by itself. It should, 
perhaps, be shown by leading commodities, which will 
serve for reference in explaining the fluctuations in 
the general total. Explanations will largely lie in 
market conditions. It is the business that is most 
sensitive to industrial and commercial conditions, and 
it is the duty of the traffic man to detect at once any 
general tendencies and adjust his rate without delay. 
He generally does this on the complaints of individual 
shippers. But he must rely on their representations 
very largely unless he has some figures of his own by 
which he may watch for himself the actual effects of 
existing rates on special lines of traffic. Where the 
business on any commodity has fallen off, we must 
divide it up among the competing markets to which 
it went and find where we are losing ground. Some- 
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times the fault may lie with the producing point, and 
the traffic manager will be as jealous to guard the busi- 
ness from such decline as if it were his rate that was 
at fault. Wherever it is possible to get the figures 
of the movement to the competing market or to the 
same market from the competing producing territory, 
they should be examined in this connection, to see if 
our road is losing ground or whether the fault is in 
general commercial conditions under which our com- 
petitors are equal sufferers. 

8. The last class of business that we would theoreti- 
cally call competitive is so indefinite and irregular that 
in practice we would not have to deal with it separately. 
Currently we may judge of it by dividing up all busi- 
ness now left into leading commodities, by principal 
forwarding points, the smaller points being grouped 
territorially. This, of course, is all the remaining 
business, and is generally all grouped in this way as 
" local " traffic. Where the system is large it may 
sometimes be desirable to show the interchange of 
local traffic between divisions. 

9. We now should have pretty well before the eye 
the result of the month's business, with the weak spots 
brought into clear profile. The detail is of vital im- 
portance for the subordinate officials, but the general 
officer or the president wants the extended observa- 
tions reduced to general terms, so that the month's 
traffic can be stated in its proper relation to that of 
other months. Its decline or increase should be ap- 
portioned to the several general causes that are within 
the regulation of the traffic department, and to those 
other causes, either temporary or permanent, that be- 
long to the wider field of general commercial and in- 
dustrial conditions. The figures must suggest those 
general policies that take their initiative from the gen- 
eral officer. Unless the suggestions are given effect, 
and that promptly, we have done nothing more than 
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indulge in a little juggling with figures, which is 
highly curious and interesting, no doubt, but has ut- 
terly no value in dollars and cents to the road that is 
paying the bills. 

10. The meaning of the figures must be brought 
home to every official and employee, however humble, 
who in any way or part can affect the conditions that 
control the traffic. Too much emphasis cannot be 
laid upon this. It is generally the point where all 
traffic statistics fail and statistics generally are brought 
into contempt. The system of making effective the 
findings of statistics is quite as important as the mak- 
ing of the statistics themselves. It will justify as 
elaborate methods and care. With every statistical 
statement, be the showing good or bad, there should 
at the same time be at hand the explanation of the 
man locally informed, that the remedy may be applied 
at once or the favoring conditions enhanced. These 
explanations are largely matters of judgment, but it is 
the judgment that the supervising official must rely 
upon and should be at hand the instant the figures are 
ready which call for explanation. These current 
judgments should be made by every station agent, how- 
ever small his station. Too often he is advised of the 
decline of his business, and called on for an explana- 
tion six weeks or three months after the business was 
done. Very seldom is he called upon for an explana- 
tion for increases of business. In some way the su- 
perior official assumes that an increase is per se a 
good showing, without regard to whether it was as 
large an increase as it might have been. And, in call- 
ing for explanations so long after the business oc- 
curred, not only has the memory of the agent grown 
dim, but moreover he is called upon to give an ex- 
planation that is practically implied in the way the 
question is stated and he largely warps his explanation 
to correspond. It would be far better if all agents 
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were required to generalize regularly on the current 
tendencies of their business, however small, stated 
under a few conventional heads. Not only would it 
be healthy in its effects upon them, but would tend to 
give more reliable results and greater effectiveness to 
the statistics worked out in the office. Should the 
generalization of the month's business, made by each 
agent from current knowledge of the business and not 
from any figures furnished to him, not correspond with 
what our figures show, we have at once an indication 
of how well he is informed and alert to the conditions 
of his business and what he is doing. 

11. Time is unavoidably a most essential element in 
traffic statistics, and the reason why they are generally 
of so little value practically. Except on roads of very 
long hauls, or a great body of solid billing, there is 
no reason why working statistics fully elaborated 
should not be in hand of the traffic manager, and 
the whole line of his subordinates by the sixth of 
the month following the business they report, or, 
at the latest, by the tenth. The training of most 
of the men who compile the statistics of railroads 
is that of the bookkeeper, and unless their figures 
are finally balanced and audited they will not let them 
go out. The elaborate statistical statements gotten 
out on some roads, sixty to seventy days late, are most 
disappointing. 

12. Tonnage is the form of quick traffic statistics. 
Gross freight revenue should be shown in connection 
with larger totals and in the statistics which are not 
so immediately necessary. Where possible, it is well 
to show it in connection with interchange with con- 
nections. Most roads have a daily-earnings state- 
ment. But for the most part we believe the impor- 
tance of the gross revenue, to the traffic man, as a 
statistical item to guide him from day to day, is much 
overestimated. It is important in affecting matters of 
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general policy, and, to the higher official, is a check on 
the traffic man. But its full significance can only be 
brought out in connection with the ton mile, and this is 
not the day-to-day guide in getting business. The 
plan on some roads of prorating the daily-earnings 
statement over the subdivisions at interest is most 
inexcusable. It conveys absolutely no information 
that determines the action of the traffic department, 
and therefore is most worthless. The tonnage for- 
warded, or the revenue on the tonnage forwarded, 
from each division is quite a different matter. This 
shows how far each division is holding its own among 
those conditions which it controls. 



WATCHING EXPENSES. 

1. For the purpose of an intelligent criticism, a 
managing officer needs a tabulated return of expenses 
differing in many respects from the accounts which 
are kept for the purpose of ascertaining the net earn- 

, ings. The expense returns should be made to him in 
such a form as to admit of minute, critical examina- 
tion at the shortest possible intervals. It is vital that 
the figures be fresh, and not ancient history, for the 
object of the examination is to find out faults and 
remedy them at once. For this purpose a shorter 
period than one month gives little information to the 
general officer. The accountant in these tabulations 
must not allow the operations of one month to over- 
lap into another. He may with entire propriety ap- 
portion, on his books, any one expense item to sev- 
eral months' expenses, but the managing officer, for 
the purposes of his monthly examination, does not 
want these generalizations. He wants only the pres- 
ent facts. His total figures may not be the same 
as the audited expenses of the road for any one 
month, but in a year or more the discrepancies will 
disappear, because the actual expenses, as returned 
to him, will ultimately get into the regular accounts. 
Hence it is vital that all the actual outlay for opera- 
tion in any one month be vouchered in that month. 
Nevertheless, this cannot quite be done, because some 
expenses, such as damages and accidents, require a 
long period for exact ascertainment. These should be 
estimated on the basis of actual accidents each month. 

2. The distinction between expenses for passenger 

17 
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service and freight service or between different operat- 
ing divisions should be made only when it actually 
exists. No such distinction should be arbitrarily made 
by prorating an undistributable charge, as this would 
be assuming what we wish to find out. 

In the transportation expenses, where practicable, 
the line of road and the terminal charges under each 
head should be kept separate. On the line, one man 
does several kinds of work, and his wages are more 
or less a fixed charge, which may not have any ref- 
erence to the current volume of business, while at 
the terminals and large stations, the work is highly 
organized, and by adjusting the size of the staff to 
the business, each man's time can be fully employed. 
The large terminal points call for more careful watch* 
ing from month to month than the line-of-road. 
In all of the expense accounts a constant effort should 
be made to distinguish between fixed expenses (not 
materially varying with the passenger and freight 
service rendered during the month), and the variable 
expenses, which are somewhat proportional to the 
service rendered. 

3. The expenses due to conducting transportation 
should quite accurately reflect the volume of business 
done. The central figure is train movement The 
train mile is the general unit, and the ton mile is the 
more exact unit. Ton handled is a station expense 
unit. The cost of train movement includes those va- 
riable expenses which are special for each train, and 
which would not have been incurred if that train had 
not run. It includes, next, those somewhat variable 
expenses which are due to running all the trains. 
There are also expenses that are only partially due 
to the entire actual train movement. The form of 
monthly return for the managing officer's study for 
the purpose of reducing expenses need not vary ma- 
terially on different roads, although the local condi- 
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tions will suggest many additions to and subtractions 
from the suggested items. 

4. It is assumed that the officer will also be furnished 
with full reports of work done in train movement and 
in train mile, ton mile, and passengers, express and 
mail carried, in order that he make his own compari- 
sons of variable and fixed expenses with units of work 
done. 

Conducting Transportation. 

1. Train Movement. 

Line of Road (a) Train and Engine Service. 

(b) Delayed Time. 

(c) Train Expense. 

(d) Engine Expense. 

(e) Water Supply. 
Terminal. (f) Roundhouse Expense. 

(g) Switching Expense, 
(h) Yardmasters, Roundhouse Superin- 
tendence, Watchmen. 

2. Local Expense. 

Line of Road (a) Station Service. 

(b) Station Expense. 

(c) Telejpraph Expense. 
Terminal (d) Station Service. 

!e) Station Expense, 
f) Telegraph Service and Expense. 

3. Contingencies. 

Loss and Damage to (a) Property. 

(b) Stock. 

(c) Baggage. 

(d) Freight. 

(e) Persons. 

(f) Clearing Wrecks. 

(g) Repairing Wrecked Cars and Engines. 

(h) Miscellaneous. 

4. Rent of Facilities not Owned. 

fa) Passenger Car Mileage. 

(b) Freight Car Mileage. 

(c) Engine Hire. 

!d) Terminals, 
e) Rental of Buildings for Transportation 
Purposes. 

5. Superintendence, Transportation. 

(a) Labor. 

(b) Personal Expenses. 

(c) Stationery, supplies, and other ex- 

penses. 
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6. Securing the Business. 

(a) Superintendence. 

Salaries. 

Personal Expenses. 

(b) General Freight Office. 

Salaries. 

Office Expenses, including stationery. 

(c) Outside Agencies. 

Salaries. 

Expenses (including rent and all supplies). 

(d) Commissions. 

Passenger. 
Freight. 

(e) Competitive Switching, Store Door Delivery, etc. 
. (f) Dining Car Expense — net debit. 

5. i -a. Train and Engine Service. — Separate this 
into passenger and freight, and place the road mileage 
against it. If the local freight is any considerable 
part of the whole mileage, it should also appear sep- 
arately, or else an allowance on some constructive 
basis should be made for way switching. Run over 
the charge carefully by divisions. Perhaps a super- 
intendent has arranged his runs badly, so that a man 
gets a full day's pay for less than a day's work. 
Some superintendent may be able to double-head 
profitably and save an extra train crew, while another 
will not be running his engines up to their full 
ratings. If at any time there has been a radical 
change in the basis of pay of either the trainmen or 
enginemen, or the schedule admits of any uncertainty 
according to varying conditions, it may be well to 
separate these two classes for special examination. 
But for ordinary purposes they should be united in 
one item. 

6. i-b. Delayed Time. — There need be no distinc- 
tion between passenger and freight. It should be 
placed against the total mileage made. This expense 
is a direct reflection on the superintendent, or else it 
is due to some general cause which he must be in 
position to locate. It indicates that the dispatchers 
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have not been getting their trains over the road as 
they should, or the fault may be charged to the motive 
power being in bad condition; or the traffic is too 
heavy for the facilities and the passing sidings; or, in 
order to save in telegraph expense, there are not 
enough of train order points, at least at night. 

7. i-c. Train Expense is, next to engine expense, a 
large item that should be most carefully watched. For 
any intelligent information on the subject, the heading 
should be further classified into heating, lighting, 
oiling, icing and watering, cleaning, fixtures, tools, 
etc. These items should bear a definite relation to 
miles each season. They are the expenses which a 
loose management ignores. One reason for the lax- 
ity is. the fact that a considerable part of this expense 
is incurred by sleepers and coaches in through service, 
for which settlement is made through a.clearing house, 
involving a delay of two or three months, thus mak- 
ing the judgments on current expense impossible. We 
remember being called upon to explain a large increase 
in this account, which had much fretted the trans- 
portation department, and, after all sorts of explana- 
tions that could not be made to fit, the trouble was 
found in methods of a clearing house in another city. 
But such conditions are unnecessary. Besides show- 
ing the charges in money, the quantities should also 
appear. The irregularity of the practice of heating by 
stove or steam from the engine will tend to make the 
item " heating " uncertain. Icing refrigerators may 
be placed against the loaded refrigerator car miles. 
Cleaning coaches and sleepers, according to the prac- 
tice of the road, can be divided into two or more kinds 
of cleaning, as is already the practice in several clear- 
ing-house settlements. The cost of each kind of car 
cleaned will be a fair index to the economy practiced. 
Oiling and inspecting should be shown against the 
number of freight and passenger cars handled re- 
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spectively. Links and pins are a fruitful source of 
expense, though mainly about the yards where we also 
have provision for them. Fixtures for fire protection, 
wrecking tools, interior car fittings, etc., should be 
shown by passenger and freight service separately. 
They should run at about a normal figure, except at 
times of special renewals or innovation of new types. 
8» i-d. Engine Expense. — There is perhaps no other 
single item of expense that will so well repay careful 
watching. Any road properly managed will have an 
engine performance sheet, and its footings should 
be at hand for explanation of. the monthly coal con- 
sumption. The principal -item of expense, fuel, may 
have come from different sources, or have sustained 
different periods of exposure to the weather, and be 
radically different in steaming qualities. If this be 
so, it is highly desirable to separate it into two or 
three grades roughly, and show the mileage against 
each kind. An appreciable general cause for varia- 
tion in the coal consumption is the weather. Some 
authorities estimate it at one per cent, for each 2° 
variation in the temperature. With due considera- 
tion of these general causes we should go carefully 
over the showing by each division. Delayed time and 
poor firing and poor running are the great sources of 
extravagance, and a careful study of the performance 
sheet will make clear where the fault lies. 

9. i-e. Line of road water supply should not reflect 
to any great extent the current volume of business 
unless it happens that the road relies on municipal or 
other supplies, for which it pays by measure. Regu- 
lar pumpers on wages should be kept apart from other 
supply costs. 

10. i-f. Roundhouse expense should include all the 
current expenses about the roundhouse, which are for 
the benefit of the engine, exclusive of the superin- 
tendent or roundhouse foreman, if on a fixed salary, 
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and also exclusive of engine repairs. It will then 
have a definite relation to mileage for the whole road. 
But for single points, because the length of runs may 
differ, especially if the system has a large number of 
branch lines, the unit should be " engines handled/' 
Exactly what will be the definition of engines handled 
must be worked out by the motive power department. 
Some engines will be wiped, dumped, and washed out, 
turned and packed, while others may only be turned, 
so that any unit devised will at b?st be rude. 

11. i-g. Switching expense includes the cost of 
switchmen and yard engineers and firemen. It should 
embrace all the labor and supplies of current con- 
sumption, including links and pins used in the switch 
yard. Switching to repair track should not be in- 
cluded. Note first the ratio of this to freight train 
mileage. There is an obvious need for some unit of 
switch work. This is variously had by estimating a 
switch mile as equal to four, six, eight, or even ten 
road miles. Sometimes the number of cars handled 
is used as a basis. Conditions vary so radically at dif- 
ferent yards and in the same yard with different train 
schedules, that it is a matter of great difficulty to settle 
on any one satisfactory unit. Whatever the unit in 
use, we may place against it the items of engine costs 
to judge whether they are high or low. Where there 
is a regular yard master who gives his time largely 
to superintendence, his salary and expenses should be 
shown apact from the general body of yard expenses, 
because it is practically a fixed charge. Where single 
large terminals are under observation, the cost of dif- 
ferent kinds of switching, as making up trains, sta- 
tions, and private siding delivery, should be shown 
separately, though the division must, to a large degree, 
be arbitrary and inexact. 

12. i-h. Yardmasters, roundhouse superintendents, 
and watchmen are the salaried expense at terminals 
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which has no month-to-month relation to the volume 
of business. It should be checked up periodically. 
If, from any peculiar circumstances, these officers incur 
any particular expense for stationery or telephones, 
etc., it might be well to withdraw such charges from 
roundhouse and switching expense and watch them. 

13. 2-a. Line of road station service should not vary 
from month to month unless the road has some par- 
ticular commodity, as the cotton or wheat crop, whose 
movement is congested at one particular season, and 
such congestion is general over the entire line. To 
provide for such possible expansions on roads where 
they occur, the service should be split up into agents 
and clerks and laborers, where clerks and laborers are 
additional men. This will show at any time whether 
there has been an increase in the permanent staff, which 
is the important thing. 

14. 2-b. Line of road station expense is all the cur- 
rent expense of the station outside of the payroll. 
Thus it will include stationery and all supplies. It 
should be practically a fixed charge according to the 
season of the year. Being a practically fixed charge, 
it should be periodically checked over most carefully. 

15. 2-c. Line of road telegraph expense includes 
only those expenses that are incurred for the telegraph 
exclusively. The salary of agents who are also opera- 
tors should not be charged to this item, unless it be 
that they are only nominally agents, when their entire 
expense should be placed here and no part of it charged 
to station agents. This charge will not show great 
variations, except upon changes in the rates paid, or 
irregularity in the number of night offices, or radical 
changes in the methods of moving the business. 

16. 2-d. Terminal station service expenses are al- 
most as largely within control as the terminal costs of 
trains. In scrutinizing them closely, the expense of 
agent, chief clerk, and cashier should be first with- 
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drawn, and the balance separated into clerical and 
labor costs. The labor should show the expense of 
transferring, separate from the rest of the work. 
Against the clerical costs we may place the waybills 
made, and against the labor the tonnage L. C. L., the 
solid cars, the stock cars, and the cars transferred or 
"worked." There will still be other miscellaneous 
items, but these can be bulked. 

17. 2-e. Terminal station expense corresponds to the 
same charge for line of road stations, except that it 
should more closely conform to the volume of business. 

18. 2-f. Terminal telegraph expense should be sep- 
arated into dispatchers and operators, the former be- 
ing those who are permanently necessary for train 
movement, and the latter being those who may be taken 
off or put on according to the volume of business. On 
roads keeping a record of the number of words to each 
message, there is always at hand a measure of the 
operator's work. If this is not done we may take the 
number of messages received and sent. It is true there 
are times when the wires are burdened and operators 
cannot "get in," but in the long run such a unit is 
an approximate measure of the work done by opera- 
tors. Dispatching is a high order of service, and, as 
such, must be considered a staff service, not to be di- 
rectly placed against current result units. 

19. 3. Contingencies. — These are the irregular va- 
riations from the normal way of doing things, which 
for the most part are called accidents. By withdraw- 
ing them to an item by themselves we are able to probe 
them to the bottom. The ultimate measure of an 
accident is its cost in money. This, of course, cannot 
be had for any monthly statement. We will assume 
that the figure we have is an estimate of the depart- 
ment charged with finally settling for the claims aris- 
ing in this month. This is the nearest money equiva- 
lent of that form of expense that can be had. Exam- 
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ine it by comparison with the average monthly figure 
deduced from some long period, as a year. It must 
be an estimate of the money cost of the accidents, not 
of the number of such accidents, for that is the actual 
fact which we want to know definitely. By property 
is meant all property not in the hands of the railroad 
for transportation, excluding stock for which a special 
item is provided. Repairing wrecked cars is with- 
drawn from the regular car repairs charge, because it 
is an extraordinary expense, resulting directly from 
irregular work of the transportation department. 

20. 4. Rent of Facilities Not Owned. — This is a 
fixed variation from type or from the normal way of 
doing a thing. It is occasioned by defect in the prop- 
erty, or insufficient facilities. It will include rent of 
buildings, terminals, or equipment. Take care that 
the rent for buildings and terminals shows no increase 
whatever. If any rents are paid on other than a calen- 
dar basis, withdraw them and watch them by them- 
selves. Hire of equipment, either on mileage or 
rental basis, should not increase without explanation. 
That it has increased, does not necessarily imply ex- 
travagance, for the causes may be a lack of equipment 
or special reasons, having their effect in other ac- 
counts. One special reason may be the saving in the 
expense of transferring freight. 

21. 5. Superintendence is closely allied to the fore- 
going account, because of its nature as a practically 
fixed charge. This item depends on the general policy 
of the road, and cannot well be measured against any- 
thing but itself in other periods. It may be well to 
separate it to superintendents, trainmasters, and their 
clerks. Their expenses, supplies, stationery, etc., how- 
ever, should be kept separately. 

22. 6. Traffic. — The cost of securing business is one 
remove further from the costs that are directly affected 
by the volume of current business. In fact, it may 



WATCHING EXPENSES. 2J 

sometimes be policy to invest more money in soliciting 
when the traffic is lightest. Such an item is " outside 
agencies." Competitive switching is what the road 
pays to get business that could not otherwise be had. 
The amount paid is not within control from month 
to month, but is dependent on the volume of business 
offered. Commissions are of the same general nature, 
except that the rate paid may be within control. 
Therefore, increases in these items may be noted as 
explaining increases in the total expense, but they can- 
not themselves be explained except as indexes to de- 
sirable increase of business. Outside agencies differ 
in this respect that their relation to the business se- 
cured is not a fixed thing. It may be grossly high, 
either through impolicy of bidding so high for busi- 
ness, or the lax administration of the agencies them- 
selves. Its increases call for explanation. Closely al- 
lied with this is the deficit from dining-car operations. 
These operations should bear not only the direct ex- 
pense of victualling, manning, and cleaning, but also 
the indirect expense of repairs, oiling, and inspecting, 
car hire, etc. They represent a definite outlay to se- 
cure the business and their expenses in all propriety are 
a traffic expense. Their net earnings should be placed 
in the general revenue of the road. Of the same gen- 
eral nature is extraordinary service, such as store-door 
delivery at competitive points, mileage paid for the 
use of unusual types of cars as a traffic consideration, 
nominal demurrage charges remitted, etc. The traffic 
department should not escape these expenses because 
they have gone to swell the charges to the transporta- 
tion department in the regular accounts. Bonuses, 
small gratuities, management expenses, etc., incidental 
to fostering the business should be shown under a 
separate head. 
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Maintenance of Equipment, 

23. 

i. Locomotive Repairs. 

(a) Ordinary. 

(b) Extraordinary— overhauling. 

(c) Accident.* 
a. Repairs of Cars. 

(a) Passenger, ordinary. 

(b) " extraordinary — renewal. 

(c) •• accident.* 

(d) Freight, ordinary. 

(e) •• extraordinary — renewal. 

(f) " accident.* 

3. Tools and Machinery. 

(a) Current Repairs. 

(b) Extraordinary Repairs — renewals. 

4. Stationery and Printing and Other Expense. 

5. Superintendence. 

Maintenance of Equipment is theoretically regu- 
lated by the rate of wear or use, but also in a consider- 
able degree by the rate of renewal. For that reason 
the amount of the expense will be largely determined 
by the standard of maintenance. 

24. ME- 1. Locomotive Repairs possibly show a de- 
crease for all services. It may be passenger and switch 
mileage are unusually heavy and freight is light, but 
the cost per mile for each service is high. Thus we 
have located a fault that had otherwise escaped atten- 
tion altogether. But now let us compare the renewal 
expense, and we find it unusually heavy and also the re- 
pairs due to accident are heavy, therefore we know 
that our ordinary repairs were cheaper this month. 
Roughly, we may say that our shop work was eco- 
nomical, but our transportation was careless and we 
have been bringing up the general standard of our 
motive power. It is well to keep track of this over- 
hauling charge to see that it is not made the dump for 
other charges. By showing against the charge for 

* The statement being merely a memorandum of items, the duplica- 
tion of figures for accident repairs is not improper. 
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overhauling the number overhauled at each shop in 
periods of six months or a year, we may judge what 
shops are doing their work extravagantly. If we take 
our entire repair cost per engine mile annually, we can 
judge fairly of the real cost of engine repairs, because 
during so long a period there must be an average main- 
tenance of standard. The engine mile is used as the 
basis for measuring our cost, and this will be fairly 
reliable so long as each service is kept separate. 

25. ME-2. Repairs of Cars. — Passenger and 
freight cars should be kept separate, because they are 
entirely different things, outside of the fact that they 
contribute to revenue in different ways. These costs 
should likewise be examined as current repairs, over- 
hauling, and accident repairs. The distinctions as be- 
fore must be inexact, but they afford information im- 
measurably better than none at all. If the expense of 
repairs of different kinds of freight cars is known to 
differ widely, it is well to keep them separate. Next 
to maintenance of way charges, car repairs can fluc- 
tuate most violently, according as the standard is main- 
tained or let fall. Therefore, it is an exceedingly diffi- 
cult account to judge. The number of cars overhauled 
should be placed against the cost, and over consider- 
able periods of time, examined by different divisions 
and shops to see where the poor work is being done. 
Current repair cost per car mile is a partial index to 
the way cars are handled in yards, while accident re- 
pairs are chargeable directly to the transportation de- 
partment. In order to note negligence, accident re- 
pairs should be noted against the division where the 
accident occurred. Bad handling about yards, result- 
ing in minor damages to the cars, should be watched 
by a report of the number of such accidents, classified 
rudely at each large yard, although the cost of repairs 
could not be shown. 

As the body of equipment gets old, the expense f(?r 
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car repairs per mile tends to become high. Also we 
must have an eye to the average car performance for 
the month. If cars are lying idle, or being bumped 
about terminals, or making short movements, their de- 
creased mileage might not be offset by decrease of 
repairs. 

26. ME-3. Tools and machinery expense is not an 
easy account to judge of, accurately. From time to 
time with better methods, the fixed plant of machinery 
will become larger and consequently its maintenance 
charge will become larger while the work that is done 
will be cheaper, because of the greater efficiency. But 
if very much cannot be made out of these figures at the 
general office, they are of the greatest use to the 
mechanical man. Over extended periods they enable 
him to judge of the efficiency of different types of 
machines. 

27. ME-4. Stationery and Printing and Other Ex- 
penses are miscellaneous general charges. They may 
occasionally be delved into, each item sought out and 
held to the light in turn, and a judgment formed about 
how they should run. But regularly, we may hardly 
do more than see that they keep at about the same fig- 
ure from month to month, and this should not be large. 
If the road carries any shop employees' insurance or 
disburses any gratuities to the shopmen that are not a 
specific charge to some detail of the work, they should 
be kept as a separate item. 

28. ME-5. Superintendence, like the same charge 
to other departments, is largely dependent upon gen- 
eral policies and the personality of individuals. Ad- 
justments of organization resulting in increased ex- 
pense cannot be judged in a single month. But it is 
very desirable to make periodical examinations into the 
cost for superintendence and the relative amount of the 
entire expenditure under this supervision, also to pick 
put the items which should reflect good or bad manage- 
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ment. Such items are renewals of engines and run- 
ning repairs costs of both engines and cars. Reason- 
ably approximate judgments may thus be had as to the 
expediency of the present scale of salaries. 



Maintenance of Way. 



1. Repairs of Roadway. 

(a) Superintendence. 

(b) Ditching. 

(c) Ballasting. 

?d) Filling Trestles. 

(e) Riprapping;. 

(f ) Laying Rail. 

(g) Replacing Ties. 

(h) Repairs, snowsheds, etc. 

(i) Trackwalking. 

(k) Clearing Weeds. 

(1) Scaling Cuts and Widening Embankments. 

(m) Miscellaneous, including surfacing, lining and ad- 
justing, etc. 

(n) Contingencies — Extraordinary costs, as clearing 
snow, salting switches, repairing washouts, 
slides, etc. 
a. Renewal of Rails— material. . . ( (a) old by old. 
I (b) "- 



3. Renewal of Ties ( (b) old by new. 

(a) Main Line Cross Ties. 

(b) Sidings 

(c) Switch Ties. 

4. Repairs and Renewals of Bridges and Culverts, 
(a) Ordinary. 



(b) Renewal. 
(c)~ 



(c) Watching and Tending. 

(d) Extraordinary expense due to contingencies. 

5. Repairs and Renewals of Fences, Road Crossings, Signs, 
etc. 
(a) Ordinary Repairs, fences. 
?b) M M road crossings. 

?c) •• *• cattle guards, 

fd) " " overhead bridges, 

ce) " " miscellaneous, 

if) Renewals, fences, 
(g) •• road crossings, 

fh) " cattle guards, 

(i) •• overhead bridges, 

y) Contingencies, 
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6. Repairs and Renewals of Buildings and Fixtures. 

(a) Ordinary Repairs. 

(b) Renewals, Depots, — Line of Road. 

" Terminals. 

(c) Renewals, Coal Chutes. 

(d) " Stock Pens. 

(e) Renewals, Water Stations. 

(f) <( Miscellaneous Buildings. 

(g) Extraordinary, contingency costs. 

7. Repairs and Renewals of Telegraph. 

(a) Current Repairs. 
Ob) Tools. 

(c) Renewals, Poles. 

Station Outfits. 

Batteries. 

Wires. 

(d) Contingencies, storms, etc. 



30. Maintenance of Way fluctuates not with the rate 
of wear, but with the rate of renewal, which varies 
with the season of the year and has no reference to the 
month to month volume of business. Sometimes, for 
financial reasons, the amount of expenditure of each 
month is made to conform rudely to the business done, 
and in this way to correspond to the earnings. But 
this conformity is artificial and must always tend to 
increase the cost of maintenance. However, the 
volume of business done does determine the required 
standard for speed and size of trains, and thus the 
amount of renewal per mile may be measurably deter- 
mined, although the rate of renewal each month may 
vary. We compare the gross expense for mainte- 
nance against the same charge the same month of the 
previous year. To arrive at this gross expense, we 
should include all the costs of every kind for mainte- 
nance. These would be engine hire and car hire for all 
rolling stock used, including interest on first cost, 
depreciation and maintenance, quite as well as the cur- 
rent costs for train service and train supplies of work 
trains. So also we should include the interest on first 
cost and depreciation of steam shovels and other large 
items that have gone into the capital account, but are 
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for the use of the maintenance of way and structures. 
In no other way can we follow the real cost of mainte- 
nance of way per mile of road. And the increasing 
use of larger tools, here, as in all other work, tends to 
make the direct costs less and less, and so far to vitiate 
our results for comparison. We look for explanation 
of the increase or decrease in the number of ties re- 
placed, yards of rail renewed, or yards of ballast laid. 
Perhaps there will be some large single causes, as 
washouts, fires, train accidents on bridges or better- 
ments, all of which should be temporarily withdrawn 
for the purpose of comparison. They should be 
studied by themselves. Next we must look into the 
several items in turn. 

31. MW-i. Repairs of Roadway. — Superintendence 
has no relation to the general volume of business and 
may have no very direct relation to the general volume 
of maintenance charges. It is a salaried staff repre- 
senting a certain potential that from month to month 
may not be proportioned exactly to the need, but in the 
long run bears a close relation to the volume of work 
done. It should be watched each month by itself. In- 
creases should be accompanied by explanations, since 
they cannot be explained by the figures of expense. 
The line between superintendence and other charges 
must be in a measure arbitrary, but once drawn must 
be adhered to. The account should be further divided 
into ditching, ballasting, filling, trestles, riprapping, 
laying rail, laying ties, and repairs of snow sheds. The 
reasonableness of such miscellaneous costs cannot be 
more than guessed at. They should bear a tolerably 
uniform proportion among themselves. Attendant 
considerations of prevailing weather, general standard 
of maintenance and condition of the road, whether old 
or new, single or double track, extensions, new policies, 
or experimental methods must all be at hand to assist 
in judging of them. Whenever labor is applied ex- 
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clusively under any one of these heads for renewals, it 
should be charged to the head to which applied. 
Against such charges we may set result units, as yards 
of embankment or ballast or riprap, feet of rail, sets of 
switch ties, etc. But miscellaneous work, as here 
raising a low joint, there elevating a curve, surfacing, 
clearing weeds, scaling cuts, repairs of switches and 
frogs, should go into miscellaneous items against 
which we set no quantities of result. 

32. MW-2. Renewal of Rails offers no informa- 
tion from month to month, except the cost per ton of 
rails used and the rate of renewal, preferably in per 
cent. 

MW-3. Renewal of Ties depends also on the rate 
of renewal, though not to such an extent as in case of 
rails. The per cent, of renewal should be shown for 
cross and switch ties separately. New sidings involv- 
ing new ties should be shown separately. If different 
kinds of ties are used, they should be shown separately. 

33. MW-4. Repairs and Renewals of Bridges and 
Culverts should be shown, where miscellaneous, by 
kind of structure. Where a definite replacement or 
renewal they should be shown by bridge and arch re- 
placed. General costs for superintendence, etc., should 
be shown separately. Contingencies, as freshets, fires, 
etc., should be separated. Watching and tending 
should be a fixed figure and will bear occasional revi- 
sion. Coal and supplies for drawbridge engines 
should be an approximately fixed figure. Renewals 
will be high or low, according to the percentage of each 
part or kind of bridge renewed, and will be expensive 
or cheap, according to the cost per unit renewed. 

34. MW-5. Repairs and Renewals of Fences, Road 
Crossings, Signs, etc. — This should not be a large ac- 
count. It will vary both with the extent and cost of 
renewals, but also by reason of extensions which are 
required by County Commissioners. Comparisons of 
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the gross cost per mile of road, between different sec- 
tions of the same road or different roads, are unsound, 
because the requirements are purely local and may- 
vary greatly. Note the rate per unit of work done, 
the rate of renewal, and of extension. 

35. MW-6. Repairs and Renewals of Buildings and 
Fixtures. — This is a difficult item to form any cur- 
rent judgment on, since the rate of renewal absolutely 
governs the monthly outlay and the work is of such a 
miscellaneous nature that units cannot be easily de- 
vised. Some judgment of the labor cost may be had 
by its ratio to the value of feet of lumber used. Fur- 
ther it will vary largely because of the addition of new 
buildings, as fuel stations, stock pens, switch houses, 
water stations, watch houses, tool houses, ice houses, 
etc., that come with the betterment of the property and 
may not be charged to construction. Apply the dis- 
tinction Line of Road and Terminal to the renewal of 
depots. Repairs and Renewals of Docks and Wharves 
is generally an uncommon account. It should be sepa- 
rated into regular and extraordinary costs. 

36. MW-7. Repairs and Renewals of Telegraph. — 
The cost of repairs and tools should be about the same 
for each month. Note the renewal of poles, station 
outfits, batteries and wire, and the units of each re- 
newed. Extraordinary expenses due to storms should 
be withdrawn from the regular figures and noted by 
themselves. Charges for superintendence should be 
the same from month to month. 



General Expenses. 

37. 

1. Salaries of General Officers. 

a. Salaries of Clerks and Attendants. 

(a) Executive Office. 

(b) Auditor's Office. 

(c) Purchasing and Supply Department. 

(d) Treasurer's Office. 
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3. General Office Expenses and Supplies (including station- 

ery). 

(a) Executive Office. 

(b) Auditor's Office. 

(c) Purchasing and Supply Department. 

(d) Treasurer's Office. 

4. General Office, Traveling Expenses, Private Cars, etc. 

5. Law Expenses. 

(a) Salaries. 

(b) Expenses. 

?c) Court Fees, legal expenses, etc. (ordinary), 
(d) Extraordinary — special " legal expense. 

General Expenses will be from six to ten per cent, 
of the entire expenses. Most of the items, like the 
detail charges of superintendence, can only be com- 
pared with the same charges at previous periods. We 
cannot compare them with the general volume of busi- 
ness, except over long periods and then only roughly. 

38. GE-i. Salaries of general officers will bear the 
closest scrutiny at frequent intervals. But the indi- 
vidual plays a large part in this range of outlay — the 
salary of each man must be judged by itself against his 
recognized capabilities. The aggregate of salaries 
which constitutes the total of this expense depends on 
the plan of organization followed, and cannot well be 
discussed by the statistician, though he may indicate 
where through the body of expenses, changes affect 
other expenses. For monthly examination, nothing 
more can be done than to see that the salaries remain 
fixed and explain any differences under the head of 
differences in the rate of pay, and differences of organi- 
zation. If through the retirement of senior officers 
there are promotions, a memorandum of the aggregate 
of such increases of pay to the individuals should be 
noted, as it may have some bearing on the scale of sal- 
aries maintained. 

39. GE-2. Salaries of Clerks and Attendants. — 
Where in the foregoing account we arranged our out- 
lay by single salaries, we should here classify by de- 
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partments or offices and watch to see that each has no 
increases or be ready to explain increases if found. As 
before, it is well to keep a memorandum of the amount 
of increases to individuals by promotions and the 
amount by office reorganization and of the decreases 
as well. Certain rough memorandum measures of the 
work in some of the offices may be applied at times to 
gauge rudely the expenses against the results. 

40. GE-3. General Office Expenses and Supplies, 
including stationery, should be watched with extra 
care. It should be carried under the head of the sev- 
eral offices incurring it. 

Stationery and printing is a considerable item in the 
department of general expenses. It is an uncertain 
quantity for the reason that it is affected so greatly by 
changes in method which come irregularly and the 
benefit of which accrues to other accounts. The only 
classification of it is into new and existing forms which 
would tend to throw the largest irregularities into a 
subhead. The existing forms should run at about an 
even figure from month to month, and large items of 
new forms of stationery should be accompanied by ex- 
planations. 

41. GE-4. General Office, Traveling Expenses, and 
Private Cars, etc. — This is not in itself so important an 
account, but may be an index to larger things. It is 
an expense that is for a great part within the control of 
the officer incurring. It is not at all necessary to en- 
force parsimony, but it imparts a most healthful tone 
throughout "the service to have this form .of expense 
under strict surveillance. Increases requiring expla- 
nation can be located against departments and indi- 
viduals. 

42. GE-5. Law Expenses. — The salaried part of 
this must be examined, to see that there are no unex- 
plained increases. The expenses should be shown 
separately and the legal expenses, court fees, etc., 
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should be a third itemization. The first two items we 
may watch with tolerable certainty, but legal expenses 
are very uncertain. They must vary with the volume 
and nature of the work, which may be very irregular 
and is not easily measured. These costs may be very 
diverse, so only they contribute to the same result. 
For instance, we recall the case of a special train run 
over to the court town and back through several days 
to carry witnesses, and the direct expenses of that train 
were charged to law expense. It is not a bad plan to 
separate the account to the class of cases to which they 
belong. In this way we are able to trace dimly some 
relation between this account and the loss, damage and 
injury accounts, according as cases are fought or com- 
promised. 



WATCHING PASSENGER TRAFFIC. 

1. We look out on a great system. Regularly 
scheduled trains are scurrying hither and yon over 
mountains and plains, through populous valleys and 
waste wildernesses, at all rates of speed, with all grades 
of coaches, filled with all classes of traffic, traveling 
on all kinds of tickets. A toiling, smiling passenger 
agent, harassed here for lower rates and better facili- 
ties and eagerly offering them there, works on in the 
great confusion. He deals in human nature, personal 
whims, luxurious tastes, personal vanities; studying 
always to please. His commodity is the passenger 
mile, but there are as many different kinds of passen- 
ger miles as there are different kinds of human nature 
and varying shades of mental constitution. In an 
economics where human nature is so preponderating 
a feature, statistics must be used with great caution. 

2. Like the freight agent, he indulges a luxurious 
contempt for expense as some mean thing that has no 
part in the destiny of a hustler. Earnings is his cry, 
but he is not so far above the danger of incurring 
direct loss in his business as his contemporary in the 
freight department. Here, as there, the principle holds 
good that no traffic costs more than the direct expense 
incurred by it, and the other earnings which have been 
sacrificed elsewhere to give the service here. But the 
direct expense of handling his business is a larger pro- 
portion of the whole expense. His trains must run on 
fixed schedule whether he has a load for them or not. 
The question is always before him, Shall he run a 
particular train? shall he give it a particular speed 
and grade of car ? shall he stop it here or there or omit 
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all local points altogether, at an express speed. In 
fact, a large part of his responsibility is to determine 
what train service he is justified in offering. The 
smaller the road's operations the fewer options 
for him to decide among and the less the use of 
statistics. A road with a single daily passenger service 
at ordinary speed has no need of train statistics unless 
the question comes up whether they shall drop to a 
tri-weekly service or combine it with a mixed service. 

3. His problem, as that of the freight official, is how 
to get and hold the business. His first duty is to 
classify the traffic according to the conditions that 
limit his control of it. Competition in passenger traffic 
is very much the same as the competition in freight 
traffic on the great lines of travel. The most com- 
petitive is that between two gateways where several 
roads are bidding for the same business. Watch most 
carefully the interchange with connections, to see if we 
are getting equivalents for what we give. It is not 
necessary that the number of passengers exchanged be 
equal nor that the revenue from each be the same, nor 
that the passengers be even approximately the same. 
Strategic conditions enter variously at every junction. 
It requires a broad knowledge of the whole passenger 
traffic of the road to judge how valuable a given de- 
livery by a connection may be. Further than that, 
where two roads exchange business at different points, 
the business at one point may be sacrificed for a given 
advantage at another point. In watching inter- 
changes not only is it essential to know the actual num- 
ber of passengers received at a given gateway, but the 
significance of this number is increased if we know 
the per cent, the number we have received bears to the 
whole dividable business at that point. 

4. But the traffic arrangements with connections are 
more permanent than a day to day understanding. 
The great competition lies in the business which the 
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road organizes itself at one terminal for delivery to 
another common point, not the business that is deliv- 
ered to it from connections. It should be watched 
with painstaking care. Between certain important 
points it will bear watching weekly or even oftener, 
especially if there is anything feverish about it that 
looks suspicious. Where possible such competitive 
business should be stated in per cent, of the whole busi- 
ness handled by all roads interested, between the two 
points. In this way only may we know whether we 
are losing or gaining on our competitor. Traffic from 
points of secondary consideration should be grouped 
territorially by points of origin. The grouping might 
well be made to conform to the organization of the 
traffic department in the field. 

5. At longer periods we should pick out the different 
classes of travel, as tourist, emigrant, home-seeker, 
deadhead, etc., dividing them up territorially accord- 
ing to origin, to note the tendency in each class. Spe- 
cial movements made on special rates, as State or na- 
tional assemblies of any kind, should be classified ac- 
cording as they are competitive or not so. They be- 
long to the neutral territory, together with the tourist 
and other special rates service, which lies between the 
stable regular business of the road and that outer 
bound where the further concessions fail to stimulate 
traffic. It is by constantly expanding the lines by this 
sort of stimulation that the aggressive passenger agent 
realizes the highest traffic possibilities out of his terri- 
tory. 

Periodically the solicited and extraordinary business 
in each territory should be stated in passenger miles 
and examined in connection with the cost of soliciting 
and the amount of commissions paid. This is an ad- 
ministrative detail. 

6. We have thus far been considering traffic, which 
is controlled by concessions in the rate. The passen- 
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ger agent is quite as free in the concessions of 
train service where there was none before, of 
luxurious rolling stock, and great speed. Periodic- 
ally the train earnings should be examined. The 
average earnings and average passengers per train 
mile for the whole road or for divisions will be only 
a general figure. We must go over the whole body of 
trains individually to see what trains are losing and 
what are paying. This should be done as often as the 
option arises to put on or take off trains. Nothing 
is gained by doing it daily or weekly or even monthly 
if it is impossible to make changes in the train schedules 
at those periods. The earnings on the great body of 
trains must be well above their direct costs, but some 
trains are not earning as much above their direct costs- 
on one division as they might if they were run on an- 
other division. Even further, while the individual 
train on a certain division may not pay, it does not 
always follow it must be at once abolished. There 
may be other considerations, not reckoned in immediate 
cash returns, which do not appear. Some trains are 
run to make complete a service in a certain territory, 
which pays handsomely on certain other trains. This 
does not, however, at all minimize the value of the 
statistics which locate the weak trains; from these 
trains we must look for other considerations than di- 
rect cash return. 

7. It would be a very foolish policy that insisted 
on horizontal train earnings for every train over the 
entire system. Just what, under all the considera- 
tions to be discussed, constitutes an equitable appor- 
tionment of the train service over a system where the 
volume of traffic varies widely, is a nice matter for 
the passenger man to determine. 

8. For purposes of rough statistics, especially of in- 
terchange with connections, the number of passengers 
is sufficient data. But for train earnings or for watch- 
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ing that business which is stimulated by special rates, 
the earning should be shown per train and per passen- 
ger mile, by class of passenger. Daily passenger earn- 
ings, like daily freight earnings, have more of a "senti- 
mental " value, as they say on Wall Street, than any 
reliable significance. 

9. The passenger statistics of earnings per passen- 
ger, and of mile haul per passenger, have no prac- 
tical value for current purposes. They explain the 
conditions under which the traffic man labors, but 
are not measures of his work from month to month. 
The very rapid development of the interurban sys- 
tems of electric railways calls for some recognition 
in the form of statistics used. This is a peculiar kind 
of competition, involving conditions of service which 
the railroad cannot produce. As it constitutes no un- 
important factor of competition and is making a con- 
stantly growing inroad on commuter train revenue, 
the part of the business which is in direct competition 
with electric railways should be kept by itself for 
special attention. 



REDUCING EXPENSES. 

1. Managers have in late years had this necessity 
most forcibly pressed upon them. The order is " re- 
trench." It comes on them as an emergency, with 
no time to parley. It follows that much retrenchment 
lacks method. Sometimes they adopt a rule of cut- 
ting requisitions in two. A master mechanic needs 
just sixty feet of belting for his shop engine and the 
manager reasons that for economy he must cut the 
requisition in two, and the shop work is delayed for 
thirty £eet of belting. A requisition is made, for two 
cylinders for a wrecked locomotive and only one is 
allowed, and the locomotive must lie idle until" another 
requisition can be got through. Again there is or- 
dered a progressive or horizontal reduction in salaries. 
A superintendent cuts off his night operators, 
without reckoning the over-balancing loss of fuel 
and the expense and vexation of overdue freight. 
The order is " cut, cut," and all thought of the com- 
plications and delicacy of the great mechanism for- 
sakes the manager. Truly there is no feature of op- 
eration that calls for nicer finesse and greater abililty 
than that of wise retrenchment. 

2. Under normal conditions the expenses on the 
average road will run at about 67 per cent, of the gross 
earnings. Therefore 1 per cent, of the saving in ex- 
pense is equal roughly to 2 per cent, increase in net 
earnings. About one-half of the operating expenses 
responds directly to volume of business, so that an in- 
crease of 1 per cent, in volume of business will increase 
expenses one-half of two-thirds of the 1 per cent, in- 
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crease in earnings, leaving a net gain of- two-thirds per 
cent, of the gross earnings. This is equal to the result 
of i per cent, of saving in expense. 

3. Nearly 25 per cent, of the entire expenses is de- 
termined by the number of freight trains moved. 
Therefore, if we are able to add two more cars to our 
freight trains and thereby reduce our train mileage, say 
6 per cent., we will be reducing our entire expenses 1.5 
per cent., which will increase our net earnings 3 per 
cent. 

4. Retrenchment is of two kinds — that which is real 
and that which borrows from the future. It cannot be 
said that there are not times when it is necessary to 
go to the pawn shop ; but it is certain this requires no 
high order of skill. To the manager, his embank- 
ments and cuts, his ties and bridges, rails and buildings 
are a bank where he has accumulated a usefulness ex- 
tending well into the future. To these he may go and 
draw when his credit in the money market is low. 
Fortunately for his good record, the discount is never 
computed. Like all borrowing from the future, it is 
only justified when the emergency is short and the 
relief measurably certain. Thus he may borrow (a) 
from maintenance of way and structures and main- 
tenance of equipment; (b) from employees, by forc- 
ing their wage scale slightly below the market and 
holding it there until demoralization sets in; (c) from 
the patrons of the road, in straining their patience 
temporarily, by the vexation of less trains, less expedi- 
tion in handling freight and passengers, perhaps a few 
less stations. 

5. Let us take a concrete case and plot out rudely 
the possible retrenchment of this kind 
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Expenses. 

Repairs of Roadway, I53& 

Renewal of Rail 0259 

Renewal of Ties, 0398 

Bridges and Culverts, 0336 

Fences, Crossings, Signs, Cattle Guards, 0021 

Buildings and Fixtures, 0164 

Docks and Wharves, 0001 

Telegraph, 00039 

Stationery and Printing, - .0002 

Other Expenses, 00001 

Total Maintenance of Way, 2723 

Superintendence, 0070 

Repairs Locomotives, 0578 

Repairs Passenger Cars, 0237 

Repairs Freight Cars, 0575 

Repairs Work Cars, 0020 

Repairs Marine Equipment, 0001 

Repairs Shop Machinery and Tools, 0042 

Stationery and Printing, 0004 

Other Expenses, 0030 

Total Maintenance of Equipment, . . •. . . .1557 

Superintendence, 0248 

Engine and Roundhousemen, 0894 

Fuel for Locomotives, .0907 

Water Supply for Locomotives, 0074 

Oil, Tallow, and Waste for Locomotives, 0042 

Other Supplies for Locomotives, 0022 

Train Service, . • 0639 

Train Supplies and Expenses, ..;... .0196 

Switchmen, Flagmen, and Watchmen, 0285 

Telegraph Expenses, 0259 

Station Services, 0673 

Station Supplies, 0072 

Switching Charges, 0052 

Hire of Equipment, . .0011 

Car Mileage — Balance, . 0154 

Loss and Damages, . . . * 0137 

Injuries to Persons, 0136 

Clearing Wrecks, 0013 

Operating Marine Equipment, 0002 

Advertising, % .0038 

Outside Agencies, 0197 

Rent of Tracks, Yards, and Terminals, 0050 

Rent of Buildings and other Property, 0023 

Stationery and Printing, 01 16 

Other Expenses, 0044 

Total of Conducting Transportation, 5284 
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Salaries of General Officers, 0085 

Salaries of Clerks and Attendants, .0126 

General Office Expenses and Supplies, 0026 

Insurance, 0056 

Law Expenses, .0095 

Stationery and Printing (General Offices), . . . . .0027 
Other Expenses, 0021 

• 
Total General Expenses, 0436 

Risume. 

M. ofW., . . , • .2723* 

M. of E., 1557* 

C, T., • • • • • • 4 • • • .5284% 

G. E., 0436* 

Total, . . 100.00* 

The percentages of the various expenses here given are 
of a road that is maintained up to a high standard. 
The maintenance of way expense is unusually heavy. 
In estimating the possible saving on each item by the 
several methods of retrenchment we must not be un- 
derstood to give any final figures, but rather to show 
how such estimates of savings are made. 

6. From maintenance of way and structures the 
manager may borrow on great stress, if his road at 
the outset is in good condition, an amount equal to 
15 to 20 per cent, of his entire expenses for six months. 
From maintenance of equipment he may borrow 5 
per cent, to 8 per cent, for the same length of time, if 
his rolling stock is in good condition at the outset. 
On the labor that is left in the maintenance depart- 
ment he may make a 10 per cent, reduction, which al- 
together might amount to almost 1 per cent, of the 
whole expenses. He might curtail his passenger train 
movement 10 per cent., which would make a saving of 
about 1 per cent, of the whole expenses on roads where 
the passenger mileage is about one-half of the freight 
mileage. By a 10 per cent, reduction in wages and 
salaries of the transportation and general adminis- 
tration departments he may save still further 3 per 
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cent. Thus from all of these sources he could borrow 
an amount equal to 25 per cent, to 30 per cent, of his 
entire expenses for six months. But how heavy may 
be the rate of discount on this promiscuous borrowing 
is another matter. 

7. But there is a retrenchment that is real. This 
sort of retrenchment does not begin at any particular 
time nor at any particular point, but should be going 
on all the time and everywhere. It is by the substitu- 
tion of new methods and new tools, new men and new 
material wherever they avail to produce an economy. 
Some economies are simply by rearranging the order 
of existing methods or introducing new methods. 
Others involve the outlay of fixed investment in a tool 
or plant where there was none or a better or a different 
tool or a larger plant. There are alternative ways of 
doing everything. 

8. Is it cheaper to transfer freight cars at the junc- 
tion than to pay mileage on foreign cars in which 
freight is delivered to us ? This is a very simple case. 
On the one hand we may take the cost of transferring 
leading lines of through freight and divide it by twice 
the car mileage rate, and we have the number of miles 
haul at which it becomes profitable to transfer a car. 
In case the balance of car movement is in the return 
direction, we may profitably allow the car to go twice 
as far. 

9. Or take the mooted question whether we shall 
" pay off " by pay car or pay check. On the one hand 
we know our pay-car miles, their cost in oil and waste, 
interest on first cost and depreciation, car repairs per 
mile, the expense of the paymaster and attendants, and 
the special train's cost for engineer and fireman, and 
train supplies. There will be necessary interference 
with the work of all the men along the line. Espe- 
cially is this true of the roadway department, and too 
often in a large measure of the mechanical depart- 
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ttient. This we can take at an estimated figure, com- 
piled from the estimates of the heads of the depart- 
ment involved. Against this we will place the clerical 
labor of writing pay checks, the stationery and the in- 
ternal revenue tax, bank exchange, chance of forgery, 
and any extra charges for rent and office service. 
10. From these figures we must be able to form a 
very correct judgment. So we may lead up to a more 
difficult question. The management have lately per- 
mitted passengers to ride on all freight trains. Can 
we justify this new policy by increased earnings or 
reduced expenses? At local points we may be sure 
that there could be no increase of business. But it 
might be well to examine a few competitive points, 
peculiarly situated, so that the use of freight trains for 
passengers enables us to offer greater facilities than 
our competitor on a limited part of the road. If we 
know an increase of revenue at these points, and have 
no information of any other special causes, we may 
fairly set down a slight increase to the use of freight 
trains. The great feature of advantage, if any, is go- 
ing to be in a reduction of the number of passenger 
trains, or the saving of an increase in this expense 
that had otherwise been necessary. This is a matter 
of specific information in each particular case, and such 
information should be collated. The train miles thus 
saved should be compiled, and the estimated saving by 
this reduction in passenger train miles should be put 
to the credit of freight trains hauling passengers. To 
the regular direct cost should be added the personal 
injury risk thereby reduced, extended by estimate on 
the basis of the passenger miles saved. Turning now 
to the special expense of the new policy, estimate the 
loss by failure to collect revenue, owing to the irregu- 
lar conditions under which some of our passenger 
service is now conducted. Take the figures of actual 
damages paid for personal injury, incurred on freight 
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trains. To the increased cost of conductors' station- 
ery and the direct maintenance and running cost of 
the special coach, if anything more than the original 
shanty car is provided, add the increased train costs 
due to hauling such coach. Further, in practice it 
would be found that there was much inconvenience 
and consequent expense in bringing our freight trains 
to a standstill so as to place the coach or shanty oppo- 
site the platform at way stations, so that passengers 
could alight at the depot. This would enter as no 
inconsiderable factor in affecting the cost of coal con- 
sumption and wear of brake shoes, etc. Out of these 
data we have the basis for judging whether the car- 
rying of passengers on freight trains is a good policy 
in direct measure of dollars and cents. There is noth- 
ing new about this. It is simply the enumeration and 
logical arrangement of exact facts, proximate facts 
and detailed judgments, accurately. Some of the data 
can be had from regular figures, others from detailed 
estimates, and others still from formulae deduced from 
careful experiments. It is only necessary to know 
what we want, where to get and how to apply it, and 
our result is as much more certain than the usual judg- 
ment or " impression " as our method has been more 
careful and exact. 

11. There can be no regularity in the inquiries. 
They will come up at all times, suggested by some 
chance view of an existing method or often by fortu- 
itious combinations of circumstances. But the large 
lin^s of cost, or those having violent fluctuations that 
cannot be controlled, will engage the attention most, to 
discover some other means that can be advantageously 
substituted. A railroad that is paying seven dollars 
per ton for coal can afford to be at large expense for 
special type of fire-box, compound locomotives, and 
the supervision and training of firemen. If the life 
of a tie is low, the cost and operation of a creosote 
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plant is suggested. The relative merit under actual 
working conditions of # the different methods of light- 
ing or heating coaches comes up. If the cost per 
mile of our train service and engine service is perma- 
nently high we may not improperly look into the ques- 
tion whether our terminals are so placed as to give the 
proper length to our train runs. -'Are there advan- 
tages in the location of our shops or our general offices 
at a particular point that can be reckoned in dollars? 
Would there be advantage in the use of larger tank 
capacity on our engine tenders so that we might con- 
centrate our water supply? Would a given outlay in 
fencing right of way be justified by a reduced cost for 
stock killed and decreased risk of derailment? Or 
could we spend to advantage the damages now as- 
sessed against us for destruction of property by fires 
originating on the right of way, in the introduction 
of an effective spark arrester? 

12. Such are only samples of the inquiries which 
the most casual view would suggest. The far greater 
number of suggestions for inquiry would come from 
those who are doing the actual work. They might 
want to know the economy of the more general use 
of pneumatic power about the shops, or of better ter- 
minal facilities for handling engines, more convenient 
yards for marshaling trains, the justified outlay for 
pipes and pumping machinery by which to charge 
freight trains with air direct without drawing on the 
locomotive before starting. The transportation offi- 
cial puts on an inspector of oil boxes and he wants the 
data to know how far this extra outlay has been re- 
paid in reduced cost for oil and waste, cars; or he 
questions whether in his freight movements he is 
spending too much to break bulk in order to increase 
the tonnage performance of his cars; or he claims that 
he is losing more money in delayed time than would 
be the cost of the passing tracks which he deems neces- 
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sary to move his business. One of his larger station^ 
is at large expense for gas; at the same place, the me- 
chanical department perhaps pays some outside com- 
pany or the municipality a high price for water. What 
would be the cost of the engine, dynamo, and pump, 
and their operation, by which he could do this service 
for himself ? At one of his very large transfer points 
the facilities are very inadequate. Perhaps some of 
his trucking distances are a hundred yards, the plat- 
form is uneven, making possible truck loads small. 
He has one or two great leading lines of freight to 
handle at that point. What will be the expense for 
better arrangement of tracks and transfer platforms, 
smoother floors, having inclination in the direction in 
which the loaded trucks move, and of any special de- 
vices of mechanical carriers for those leading lines 
of freight that come to him in uniform packing and 
size? As against this, what would be the econ- 
omy over present methods of the use of such de- 
vices ? 

13. Those changes that involve an outlay in a better 
tool or larger plant (and most desirable changes of 
method are of this kind) require the use of additional 
capital which must for various lengths of time be 
locked up in this form of investment, before it can be 
returned in shape of economies. Some such invest- 
ments can be turned over in one or two years, while 
others may require an indefinite length of time to wipe 
themselves out. Not all forms of change that pro- 
duce an economy are advisable when there are others 
that will yield a larger per cent, of return, which are 
neglected. Not only is it important that every de- 
partment be alert to discover new methods that shall 
prove economies, but they must further discriminate 
and bring them forward in the order of their relative 
economy, beginning with those that produce the great- 
est saving. 
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. 14. This calls for the highest kind of talent. It is 
the kind which the road may well foster. As a stimu- 
lus to its exercise a road would do well to set aside 
a general betterment working fund, and apportion it 
to its several departments. Each department could 
draw on this up to its quota, for those betterments that 
promised the greatest economies. On the basis of 
periodical statistical investigations, credits could be 
given for the approximate amount of the economies 
thus made, and as fast as each department extin- 
guished its loan for one investment it would be at lib- 
erty to apply the amount returned in another invest- 
ment. The freedom to each department to draw on 
some such working fund, under proper restrictions, and 
the ability to roll up a large surplus to its credit, would 
prove a marvelous stimulus throughout the service. 

15. So far we have discussed only retrenchment of 
the expenses of a fixed standard and amount of service. 
There is still a legitimate form of real retrenchment, 
in cutting off those parts of the service given to the 
public which do not pay their direct expense, and those 
other parts of the service which do not return as great 
a profit over the direct expense as some parts of the 
service would do, which are neglected. Except to 
compute the amount of the actual cost of each kind of 
service under normal conditions, the whole matter is in 
the province of the traffic official, which has been dealt 
with under the head of watching earnings. Until a 
part of the service actually earns less than its direct 
cost it produces a net revenue, however small, that is 
discussed on entirely different principles than an ex- 
pense, as it is amenable to entirely different laws: But 
in order to know whether a given service does have 
net proceeds above its actual cost, it is vital to know 
what is that cost. 

16. Retrenchment is accomplished by abolition, sub- 
stitution, and rearrangement of the parts that go into 
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a whole. We must be able to state the cost of any 
part of operation independent of the rest, or to meas- 
ure the effect upon cost of any single condition or 
group of conditions in order to withdraw parts of the 
work at pleasure, to abolish some conditions, to re- 
arrange or substitute others, and to do it all advisedly. 
Where all the effect of a condition or group of con- 
ditions is absorbed at a single point in the operations, 
or where any one part of the work is quite distinct and 
separable from the rest, the problem is quite simple. 
We have but to trace and measure the effects of our 
conditions on a single result. But most of our opera- 
tions are not a loose aggregation of independent parts, 
but a highly organized union into a general whole, 
which responds sensitively to effect produced on any 
part. When work is done regularly, it is after some 
regular standards, and the effect of one part of the 
work upon any other part is always about the same. 
If we are to do it in a different way we change one 
or more of these standards or types of work with 
which it has stood in a fixed relation. Thus if we use 
a heavier locomotive in order to increase the size of 
our trains we must have a heavier rail, heavier bridges, 
and perhaps a better roadbed. If the different way or 
method has not come about through our agency, but 
through natural causes that have gradually altered the 
conditions under which the work is done, or accidental 
or temporary causes have changed these conditions* the 
result is yet the same. In stating the effect upon cost 
of a particular element or condition, not only do we 
want the direct immediate cost, but also the effect upon 
cost through all the indirect and remote consequences 
at other places, arising from the intimate relation of all 
the parts of operation, which is disturbed when the 
type of any single part is disturbed. 

17. Any method is economical until we know of 
some cheaper way, when it becomes wasteful. All 
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work may sometimes be under conditions that are 
known to be wrong, and practically in any work 
wrong conditions will always be present in greater or 
less degree. When a thing is done right it is done ac- 
cording to an existing standard or type, beginning with 
certain generally normal conditions and producing 
a result that is generally the same in kind and degree. 
When any wrong condition enters or when our result 
is deficient, what we conceive as typical has been dis- 
turbed. The element that enters to disturb what our 
general practice makes typical is the off-type feature 
of operation. The work must be charged to the regu- 
lar description of its expense, whether good or faulty, 
but there should appear with this charge a memoran- 
dum of such peculiar off-type conditions as made it 
excessive. These conditions are apparent at the time 
and place where the work is done, but are lost when 
the expense has been charged out to a regular account. 
In all regular statistical first data should be provision 
for " remarks," where might be noted the modifying 
conditions that enter into the regular charge. There 
are also parts of the work where not only are off-type 
conditions definitely known to affect the cost, but at 
the time and place where they have entered it is possi- 
ble to measure very closely the amount of this effect. 
Where this measure cannot be finally exact, it is yet 
a close approximation to a degree which cannot be had 
later when the figures have gone into the regular ac- 
count. Where this is practicable the amount of such 
real or estimated effect, in the same unit as the actual 
charge, should be shown in memorandum. For in- 
stance, an engine is twenty minutes late — the cause is 
hot box, ten minutes; waiting for connection, ten min- 
utes. Cars are repaired at shops. The necessity 
arose out of a wreck due to a defective frog. Likewise 
the clearing of right of way is explained by the wreck 
due to the same cause. The road foreman of engines 
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notices that alkaline water on a certain division is 
causing much trouble to boilers. He questions the ex- 
pediency of incurring the expense of a radical change 
in water supply on that division. Let him call for the 
expense in memorandum of engine repairs due to the 
excessive charge for cleaning boilers. 

18. The conditions which have entered to produce 
what we have designated off-types are very irregular 
and often not easy to foresee. They will be special for 
each kind of work, and different ones will be under ex- 
amination at different times, according to the various 
remedies under discussion. They will be suggested 
by the actual conditions of practical work. Any at- 
tempt to give an outline would be only suggestive. 
Each department should at any time have a whole set 
of inquiries on foot to determine the actual effect in 
time and amount of money, of various conditions or 
methods of work which they have come to hold in 
question. All of these items are memoranda and have 
no part in the regular statistical statements, but to the 
manager who is alert to produce the best service at 
the least cost they are vital for periodical examina- 
tion. When these off-type features of regular work 
are reduced to their money equivalent we have some- 
thing to equate with the cost of those conditions which 
we propose to introduce for remedy. 

19. In discussing the cost of any part of operation 
we must .frequently have recourse to formulae of defi- 
nite physical laws, carefully worked out by experiment 
in the laboratory: such as the relation of speed to air 
resistance, the thermal units of coal, the theoretical 
tractive power of a locomotive, the resistance due to 
rolling friction on a straight and level track, the 
effect in actual foot pounds of each degree of curva- 
ture and per cent, of grade, the effect in the life of 
a rail, produced by a train passing over it, the 
seizing point of lubricants, etc. Gradually, into 
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such strictly laboratory formulae we introduce 
at average quantities, the factors that enter in prac- 
tical operation. We approximate a figure that shall 
represent the cost in wear of brake shoes, for stop- 
ping a passenger train of normal weight at normal 
speed and within normal distance, or the normal cost 
in coal consumed for starting out the normal freight 
train from a condition of rest to its normal speed 
within the usual distance, the normal life of a tie in 
different kinds of ballast, the mileage life of a freight 
car wheel or locomotive tire, the normal consumption 
of a standard oil for cars per car mile, etc. 

20. Laboratory tests of material, tools, or designs 
of construction are extremely important, but they can 
never be final when so many elements remain to be 
determined in the whole range of conditions that come 
to enter in actual work. For instance, a certain kind 
of waste is found to be excellent in the laboratory,- on 
account of its capillary qualities in conveying oil to 
the journal of the freight car. It is put in oil boxes on 
cars in actual use and the lids sealed. A record is 
taken of its performance and it is later opened and 
examined. But we put it on the regular box cars that 
are subject to all kinds of inspection and oiling, many 
of our oil boxes being without lids, and our cars run- 
ning in an ore traffic, and the result is far from satis- 
factory. 

21. Not only has the direct efficiency of the par- 
ticular fuel or design of construction for a particular 
result to be thought of, but there may often be set up 
other indirect effects that have not been foreseen. A 
well-built, 65,000-pound capacity car, theoretically, is 
a far better transportation tool than one of 40,000 
pounds capacity having a much greater ratio of dead 
to live load. But we operate in a territory where 
there is much miscellaneous L. C. L. freight, and, as 
a result, our car in actual use is half loaded or we must 
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break bulk excessively, and all of the supposed 
economy of our large car is gone. 

22. Thus we begin with the theoretical laboratory 
conditions, and one by one introduce those of actual 
practice reckoned at their average quantity. These 
average quantities must always be at hand to use for 
this purpose. They are average tons per loaded car, 
average tons per train, average clerical cost per way- 
bill, average car repair cost per car mile, etc. Not 
only do we have to deal with the average cost per unit 
of result, but also the average usefulness of such results 
to meet the demand which they supply. 

These elements of operation which we introduce, 
act and react on one another so that some of our final 
averages, as earnings per train mile, comprehend so 
many interacting conditions that all degrees of effi- 
ciency and inefficiency at single points are covered up, 
except in the final result. 

23. In discussing the comparative cost of two meth- 
ods, we must be careful never to be misled to consider 

^ only the difference in cost per unit of work done. 
Quite as important as the saving per unit is the aggre- 
gate amount of saving, which depends on the volume of 
such units as occur in the regular work and the perma- 
nency of the conditions which give rise to them. Thus 
any considerable amount spent in improving the sta- 
tion facilities at a transfer or break-bulk point, where 
the business is light or irregular, would not be justi- 
fied. The usefulness of a thing, as well as its economy, 

i must enter, in discussing its final economy. It is here 
where so much of the " figuring " that is done on a 
railroad becomes unpractical. 



EXAMINING EARNINGS PERIODICALLY. 

1. This form of investigation is more deliberate and 
thorough than the mere current watching of earnings. 
It discusses fundamental policies and ultimate tenden- 
cies. It will not be made with any regularity, but will 
be going on all the time in some part of the field. It 
should generally be for periods of six months or more 
as a precaution, that the results may not be invalid. It 
will be directed in this or that direction, as occasion 
requires or suspicion points to weak spots on which 
clear information is needed. From these investiga- 
tions the traffic man should be able to know whether 
he is getting out of his great lines of business the 
maximum profit which they will stand. 

2. In getting traffic we go upon the theory that 
every ton of freight we get or every passenger hauled 
is so much money earned, regardless of the rate it is 
paying. Paradoxical as it may seem, this is largely 
true. We have but to reimburse ourselves for the 
direct cost of handling this particular business, which 
is the cost that had not otherwise been incurred, and 
we are " even " in the transaction. Such cost is so 
small a part of the great bulk of the expense that our 
rate must be very low before that point has been 
passed. The amount of this cost is a thing for the 
transportation department to regulate, and since 
most traffic is safely above this point, its discus- 
sion does not enter practically into every-day traffic 
affairs. But there is a consideration in connection 
with cost which should be examined carefully. A 
business may reimburse the road for its direct outlay 
and add a slight profit, but it may be far from a pay- 
ing business basis. In other words, it is not paying 
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as much as it ought, which is as much as some 
other business having an equal direct outlay would 
pay. A railroad cannot afford to carry any busi- 
ness at a less rate than it can get for the same 
outlay in handling a different business, which it has 
sacrificed. This does not mean that it shall charge 
the same rates on all classes of business. The rates 
as they stand are supposed to be at that point where 
a decline will not stimulate the business sufficiently to 
offset the loss by decreased charges, and where an in- 
crease in the charges will decrease the volume so far as 
to make a loss, greater than the gain by the higher 
tariff. Different classes of business will respond dif- 
ferently to changes in rates, and the profit on differ- 
ent classes of business, over and above the direct cost 
of handling, will be very different, according as the 
original rate is high or low. When a railroad em- 
ploys its capital and its cars to handle a business upon 
which the profit, not per unit, but for the entire volume 
of that business, is less than it would be on some other 
line of business, if that business had been stimulated 
to the point of maximum profit, we may be said to be 
handling the first business at a loss. This is the field 
for the finesse of the traffic department. They have 
the discretion to give concessions, in rates and in 
service, and to further add to the expense of handling 
the business by the cost of soliciting it. The payment 
may not always involve money, but may be such a 
consideration as the interchange of traffic or the shar- 
ing of valuable privileges. 

3. For purposes of watching the business currently 
we analyzed our traffic into classes of "getability "; 
that is, we placed such business in each class as could 
be controlled by the same considerations. But these 
classes are at best rude generalizations. They rest on 
conditions that are constantly changing. In our in- 
quiry we assumed that certain conditions were the 
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controlling factors and we did not stop to inquire 
whether this assumption was correct. It becomes 
necessary to ascertain if we may not have put a com- 
modity into a wrong class, where it enjoys concessions 
which another commodity or another business would 
have been able to pay more for by a larger volume. 
Or we may have had two kinds of business in the same 
class as far as the rate is concerned, but we devoted 
ourselves by solicitation and special facilities of service 
to stimulating one class, when this money could have 
been applied to vastly greater results elsewhere. 

4. Suppose we begin with the gateway business 
that comes to us by a particular connection. For pur- 
poses of currently watching earnings, the tonnage in- 
terchange is a fair index; but to form a better judgment 
of the value of this business extending over long pe- 
riods, when questions of larger policy are discussed, 
we should know the ton mileage interchanged. If the 
rate is very low, it is necessary to know the gross 
earnings per ton mile on this business. If the busi- 
ness is miscellaneous, resulting in rates that are very 
irregular, according to points of origin and destination 
of shipment, or according to certain leading commodi- 
ties, it may be well to carry the analysis further, so 
that we may know what general movements through 
this gateway are dangerously near the dead line of no 
profit. 

5. Business that is paid for by commissions direct 
is very simple to judge of. It is business that could 
not otherwise be had, and it is, therefore, cheap at any 
price short of confiscation of the entire net profit of 
handling. If it can be had otherwise, the question 
narrows down to a choice between two or more lines. 
Then we have but to compare the price of respective 
commissions per thousand tons together with the ton 
miles each line is able to command. 

6. But that business whiqh is handled by a co-op- 
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erative line is different, because in large measure its 
expensiveness depends on its volume. It is a direct 
outlay which we connect with one class of business, but 
which we may at pleasure withdraw from that business 
and devote to another where it may result in greater 
stimulation. To know whether we are disposing of 
our outside agency funds to the best advantage, we 
should at times carefully go over the direct expenses 
per ton mile of traffic of the various lines to which the 
road is a party. Some lines will be relatively more 
profitable than others because of the grade of business 
which they offer, and with the soliciting expense it 
would be well to show for comparison the earnings per 
ton mile of the various lines. By the use of the esti- 
mated ton-mile rate of train expense we may, with 
these figures, be able to tell where we are getting the 
best returns. Never should we be misled into consid- 
ering different rates of profit on different kinds of busi- 
ness as an indication of bad management. But it 
does call for some statement of those "other con- 
siderations," which the traffic man must always have 
in view. Too often these " other considerations " are 
only vaguely guessed at, and because never definitely 
stated are overestimated. 

7. Turning now to general competitive business se- 
cured directly by the road, we want to know practically 
the same facts of this business as of that which 
originates off the road. But it will be examined by 
large single points or groups of secondary competitive 
points instead of by lines, as in case of the foregoing. 
However, this difference must be emphasized. This 
business is in our own territory, where our property is 
located and fixed. It is not miscellaneous, picked up 
business, which if we fail to get here we may get else- 
where. But it is business of which, if we fail to get 
our proper share, we may not be able to make good our 
loss in angther quarter. The examination should be 
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by leading commodities and groups of movements. 
For the most part the forwarding station and not the 
receiving station is the point to be examined more 
closely. 

8. We begin with that class of competition which is 
due to competing lines and pass over into discussion of 
the competition of producing points, competing mar- 
kets, and finally competing commodities. The orig- 
inal line between the competitive and non-competitive 
traffic in an exhaustive examination becomes extinct. 
The traffic man is dealing every day with these ques- 
tions, but they come to him in miscellaneous order, by 
individual instances, under the pressure of individual 
interests that are concerned. Statistics must sum up 
these individual instances into general aggregates and 
state them accurately, so that the tariff man may have 
some quantitative notion of their relative significance 
and bearing on other interests involved. The statis- 
tician must have a wider outlook than his own road, 
or even than transportation itself, in the case of certain 
of the great lines of commodities which support the 
road. Industrial processes, methods of moving and 
marketing staples, as well as their values, are con- 
stantly shifting. A new method of baling cotton, an 
increasing draft of ships, and decay of old methods of 
lightering cargoes, may disarrange his entire traffic. 
What they are doing in a competitive territory, that 
produces commodities the same as our own, is a vital 
matter for inquiry. 

9. The results of the investigation, so far as possi- 
ble, should be reduced to the simple form of a state- 
ment showing tonnage, ton miles, gross earnings, earn- 
ings per ton mile, net earnings per ton mile (deducting 
direct train expense on an estimated basis per ton 
mile), tonnage exchanged, or other considerations that 
bear upon and explain the case investigated. If the 
inquiry is into passenger business, that statement 

should be after some similar form, 



CAR, ENGINE, AND TRAIN, MOVEMENT 
AND EXPENSE STATISTICS. 

1. From the standpoint of transportation, the pri- 
mary thing is the maximum tonnage movement with 
the minimum of car and train movement. This will 
be controlled by the loading and distribution of cars, 
the performance and expensiveness of locomotives, the 
cafe in making up trains. Our examination is to 
find where and why the empty and light-loaded car 
mileage and train mileage occur. The summary figure 
generally used to begin with, is tons per train, on our 
train mile statement. This is analyzed by reference to 
our car and engine performance statements. The 
use of the train mile, however, rests on the as- 
sumption that it is an approximately fixed unit of cost. 
The very extended use of helpers and double-headers 
has come to make it of doubtful value, unless we com- 
pare the helper and freight engine mileage with the 
train mileage. 

2. The special statement of trains should show the 
train miles, by kind of service, by direction, by main 
line, by branch line, by mile of road per day or month, 
as desired; also, the train hours of detention by class 
of service and division. Train service expense should 
be shown by kind of train mile, by operating division. 
Train supplies expense, itemized as heating, lighting, 
cleaning, oil and waste, links and pins, icing, tools 
and miscellaneous supplies, should be shown by kind 
of train mile, in the same way. And finally should 
be shown the tons and cars per train mile. 

This statement should not include costs that are 
special XQ the engine, which will be shown on the en~ 
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gine statement, but only those expenses that are gen- 
eral for the train. Train mileage shows the work of 
the dispatchers, train service, and, in part, of the yard 
crews. 

3. Note the movement by each service and direction 
and then by divisions in connection with cars per train 
reduced to a loaded basis. If the former increase and 
the latter decrease, the showing is bad. Note the de- 
tentions by divisions and kind of service. Watch the 
train service and the supplies on each division. There 
is no need of itemization of the train service expense, 
because for most of the road there is a fixed standard 
of service or complement of men, and a standard rate 
of pay. 

Special Statements. 

4. Engine Movement and Expenses. — Most roads 
undertake to place all of their engine statistics on one 
monthly " performance sheet." This generally results 
in a lot of statistics too refined for some purposes and 
too general for other purposes. Because so elaborate 
they are often too late to be of any practical use. The 
purpose of engine statistics is threefold. In the first 
place we want to watch the performance of engines, 
next the consumption of supplies, and again to follow 
the cost of maintenance. These are very distinct from 
one another in the data required and the form of state- 
ment. For watching the consumption of supplies we 
should have a weekly statement showing the consump- 
tion by individual engines. For noting the perform- 
ance of engines, we should have a statement, by classes 
of service, by type of engine, by train-masters' jurisdic- 
tions. In case the engines are individually rated, the 
type of engine might be omitted and the performance 
stated in per cent, of rating. To watch the expense of 
maintenance, the engines should be classified by types 
and services, and the exhibit should never be more f re- 



66 RAILWAY OPERATIONS. 

quent than once a month. In fact it is doubtful if 
anything more than a general average cost for all en- 
gines is of any value from month to month, because 
the expense at times depends as largely upon rate of 
renewal as rate of wear and expensiveness of renewal* 
Itemized statements of cost of engine maintenance are 
of far more value every three months than every 
month. 

5. The statistics showing the consumption of sup- 
plies could properly be called the engine supplies state- 
ment. It should show the consumption in quantities 
by individual engines and by classes of engines per 
engine mile or other performance unit. If different 
grades of coal or waste are used, which have different 
normal efficiency, their units of quantity cease to have 
significance. The number of miles run to a pint of 
all oils has significance only so long as the relative 
quantities consumed remain the same. In such cases 
the quantities should be thrown together at their money 
values. In doing this the current fluctuations in price 
should be shown in another place, and only the normal 
average value should be shown on the individual en- 
gine statement. For oils and waste it may be ques- 
tionable if statistics of consumption by individual 
engines are of great value. The amount of the ex- 
pense is large in the aggregate, but it can often be bet- 
ter controlled by enforcing a figid standard of allow- 
ance at time of issuing, instead of recording the con- 
sumption afterwards. The value of any oil statement 
is further invalidated by the practice of chain-gang- 
ing the crews. 

6. The great item of engine supplies is fuel. Too 
great care cannot be given to keep its consumption 
within bounds. Since the largest factor in regulating 
this expense is the way the firing is done and the en- 
gine is handled, it is very important that the consump- 
tion be charged to the men who run the engine. Under 
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the old plan of a regular crew to each engine the 
method of this accounting was very simple — the coal 
was charged to individual engines. With double 
crewing of engines this method could still be used, but 
the responsibility was divided among four men instead 
of two. With chain-ganging of crews the account- 
ing becomes more intricate. The coal must now be 
charged to individual enginemen. At the end of runs 
the coal left on the tender must be estimated and a 
credit allowed. The engine mileage or other per- 
formance unit to be placed against this expense must 
also be developed by enginemen. In case different 
kinds of coal are used, they must be shown and de- 
veloped separately. This greatly complicates the ac- 
counting, but is absolutely essential if our statistics are 
to be of practical value. By judicious mixture of dif- 
ferent coals, roads have been known to make savings 
of $20,000 to $30,000 per month over the use of the 
same coals used separately. 

7. The effort to show all costs against the engines 
is on wrong principles and can never succeed. At- 
tempts to prorate such costs on approximate bases, only 
so far assume what we wish to prove and cumber 
our figures with load that obscure the actual differ- 
ences we seek to locate. Thus the prorating of water 
supply costs, superintendence, and stationery and 
printing to individual engines, or even to classes of 
engines, brings out no information. 

8. Supplies that are not interchangeable in their 
use should not be shown together. Thus, car oil 
and valve oil should not be thrown together to show 
the number of miles run to one pint of oil ; nor should 
kindling wood be consolidated with coal, unit for 
unit, as is so often done. It would be as reasona- 
ble to reckon one ream of paper equal to one ton of 
anthracite coal, simply because the ream and the ton 
were units of their respective articles. 
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9. The time-honored unit for engine costs, namely 
the engine mile, is open to many objections. For fuel 
consumption it is a very inaccurate unit. Assuming 
that one-third of the fuel consumed is chargeable to the 
engine alone, then two-thirds of the fuel expense de- 
pends entirely on the amount of the load, modified by 
grades, speed, and weather. It is far better to use a 
work unit devised out of generally accepted formulae. 
All the elements entering the formula of work done by 
the engine, are fixed quantities not subject to change, 
except the gross weight of train and the weather con- 
ditions, and these two elements are now matters of 
regular record on every well-regulated road. If not 
thought best to use a scientific work unit, ton miles 
will serve, provided the different kinds of service and 
territory having different prevailing grades be kept 
separately. It is desirable that a definite allowance 
be made for the engine itself, on some basis to be de- 
termined by experiment, and the rest of the fuel con- 
sumed be placed against the work units or ton miles 
made. , 

It is entirely practicable to watch this expense of 
fuel for engines with precision, and the importance of 
the expenditure justifies the closest attention. 

10. Engine «perforpiance has only recently come to 
receive the attention which its importance deserves. 
It has been found entirely practicable to know the 
actual weight of trains before leaving terminals and 
throughout the run, and to makp up trains on the basis 
of a theoretical rating of the engines. To obviate the 
necessity of using a theoretical formula of sp?ed-effect 
on resistance, we can group our trains by speed con*- 
ditions into through passenger, local passenger, fast 
freight, slow freight, local freight. By multiplying 
their rating by the miles traveled we have the theoretic 
cal performance, roughly. Against this we plac6 the 
actual performance in ton miles. By stating it in per 
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cent, we have a convenient figure, on the universal 
scale of one hundred, whose significance can be caught 
at a glance. Engine performance should be studied 
by itself. It is too common a practice to very elabo- 
rately work up monthly performance sheets on rail- 
roads in this country, in which the varying engine per- 
formance, which is a thing by itself, is extended and 
ingeniously exhibited in every variety of combination, 
as cost per car, per engine, per ton mile, of oil, coal, 
engineers' and firemen's wages, repairs, etc. Not only 
are these averages wasted work, but they confuse and 
cover up the very things we seek to find. Engine per- 
formance is distinctly one thing. Rate of consump- 
tion of supplies and other engine costs is entirely a 
different thing. The effects of one should be elimi- 
nated from the comparisons of the other. 

XL Engine performance is exposed to constantly 
shifting conditions. It is of the most vital importance 
that the working statistics by which we direct the 
handling of our power be instantly available before 
the mistakes which they bring to light have passed 
too far to be rectified. Some roads have nothing but 
a monthly " performance sheet " that is due after the 
figures have all been carefully audited and certified 
upon the general books of officialdom. If they were 
logically devised, they might serve as an interesting 
guide to investors as to how the property is handled, 
but they certainly are of no use to a yard master, a 
train master, a superintendent, or even a general man- 
ager, in his immediate business of getting tonnage 
over the ft>ad as expeditiously and cheaply as possible. 
Beginning with the lowest responsibility we move out- 
wardly, successively eliminating detail and local con- 
• ditions from the view, until we come to the exhibit for 
the president. As we go up in the scale of responsi- 
bility, action taken must be more deliberate, must con- 
template more alternatives, is determined by rules or 
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general policies that cannot be subjected to instant 
change. Therefore the information the president re- 
quires is not only more general, but also, except possi- 
bly for a salient feature which at times is under special 
observation, it is not of such instant use as the informa- 
tion which the yardmaster or the trainmaster requires. 

12. A yardmaster should have a record of each train 
while it is being "made up, showing its tonnage rating, 
the tonnage given it, and the pick-ups and set- 
offs scheduled for it up to the next terminal. The 
dispatcher and the trainmaster should have a daily 
statement of total number of trains, theoretical rating 
of engines, and actual rating leaving terminals. For 
each train leaving the terminal, light loaded, there 
should be a full statement of the causes. The adjust- 
ment due to pick-ups and set-offs should be roughly 
calculated in ton miles or other work unit that may be 
used. The tonnage short of rating, owing to weather 
or impaired condition of power, or to any other special 
conditions, should also be stated in the ton miles or 
other work unit used, and all of these adjustments 
roughly made should be applied to the actual work 
done to meet the theoretical working efficiency of the 
power leaving terminals. Dispatchers and train- 
masters should watch these statements daily with ex- 
treme care. It should be clearly understood that this 
record is only a memorandum for immediate current 
purposes. It is far more important that it be instantly 
available than closely accurate. 

13. The superintendent should >have placed before 
him, once a day at least, a summary of these ton mile 
adjustments, exhibited by principal terminals and by 
general causes. In order to relieve the congestion at 
one point or meet a demand at another point, he may 
temporarily remit here or modify the rule there to 
keep the whole machine in working shape. He should 
have before him a statement of the effect of these ir- 
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regularities, so that he may judge of their bearing on 
the ultimate showing for the week or month. The 
superintendent of transportation should have a gen- 
eral "tonnage report" certainly as often as once a 
week. It is not only important that it should be 
weekly but that it should be fresh. A weekly report 
one week late is no better than a semi-monthly report, 
and a semi-monthly report two weeks late is no better 
than a monthly report. 

14. Most general managers keep personally in- 
formed daily, and even as often as every four hours, 
of the conditions of terminals and the movements to 
and from those terminals. The form of statement is 
largely determined by each official's personal caprice, 
but to belong to a general system of statement it should 
express the facts which it is intended to exhibit, in 
ton miles or other work unit of the road. Thus any 
information it gives can be related to ultimate ex- 
hibits, and the manager can each day intelligently re- 
late the peculiar conditions, with which he has had to 
contend, with their ultimate effect. 

15. The president should have a comprehensive gen-* 
eral performance sheet by divisions, starting with the 
theoretical performance under theoretical conditions, 
and apportioning the discrepancy between this and the 
actual work done, among the several general causes 
that prevailed during the month. 

16. The performance of switch engines sometimes 
will bear more attention than that of road engines, 
because it is subject to greater fluctuations in the de- 
mand. Our road power is busy where the business 
may be, but the power at terminals is generally as- 
signed there, and if the business suddenly declines as 
it does at different points in different seasons, the ex- 
cess power should at once be withdrawn. Perhaps 
one* of the largest leaks on some railroads is in the 
handling of switch engines. The working cqndition? 
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of different terminals and under different traffic condi- 
tions, are so diverse that most roads have despaired of 
any general statement. For this very reason it is not 
possible here to give any suggested method of stating 
the performance of switch engines that could be of 
universal application. In the 'first place it is possible 
and highly essential that all idle time over ten minutes 
should be carefully kept by the engineman of every 
switch engine, with a memorandum of the cause. If 
managers could only consider the money cost of those 
ten minutes added up to aggregates for the system, the 
record and careful study of the conditions that pro- 
duce such large costs would not seem so fruitless a 
thing. These delays are of every variety. Many of 
them with better arrangements of terminals could be 
eliminated. After this it is possible for practical yard- 
men to devise certain units of work that shall serve as 
an exhibit of what has been done in a yard. The mere 
statement of " cars handled " is too vague. The dif- 
ferent conditions at different yards call for allowances 
that shall put all yards approximately on the same 
plane. The use of a constructive rating in miles per 
hour results in many inconsistencies, and for the most 
part produces worthless statistics. 

17. The performance of work trains, while it inter- 
ests a different department, is yet of much the same 
general nature as that of switch engines. It should 
be stated in much the same way. No single method 
for measuring work engine performance will serve 
for all cases. Sometimes it is little better than mere 
switching, except there is a great deal of time spent in 
sidings. Again, in case of long hauls, on ballast it is 
little different from freight service. 

18. Engine Maintenance Sheet. — Engine mainte- 
nance, like engine performance, must be followed from 
many different view points. For immediate current 
supervision, our exhibit must be adapted to show the 
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progress of the work. Thus it will show the number 
of engines in the shop, the nature of the work to be 
done on them related roughly to the shop capacity, as 
by stating this work in engine pit days. To judge 
of this work, the number of days already in the shop 
should also be given. In addition to this the probable 
rate of shopping engines as an index to the future de- 
mands on the shop will be given. This in turn will 
be supported by a statement, rudely given, of the pres- 
ent condition of the power not yet in the shop. Mem- 
orandum reports along this line are kept in one form or 
another by all superintendents of motive power whose 
great and constant task is the apportioning of their 
resources among the different demands of various de- 
gree, so that all needs are met evenly. In addition 
to keeping the power up to standard by repairing the 
defects in its own construction, and correcting its fail- 
ure and normal wear, the motive power man must 
be ready to meet all the fluctuations of traffic and, fur- 
ther, the contingencies of accident through fault of the 
transportation department. Most superintendents of 
motive power find it advisable to keep by them a 
memorandum of the estimated expense of repairs due 
to accident. When these repairs become excessive 
such figures serve as off-type statistics to protect him 
against the irregularities of another department. 

19. The maintenance of an individual engine de- 
pends on the rate of renewal as well as on the rate of 
wear. Assuming that the rate of wear is constant 
because the traffic is stable, the rate of renewal may 
depend on anything but the calendar, which is made 
the usual basis of comparisons in these exhibits. It 
depends on the age period and on the type of the 
engine, and also on the care and economy with which 
the work is done at the shop. From this it follows 
that a monthly statement of the cost of repairs on 
individual engines is without meaning. The monthly 
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statement only has significance as we extend the area 
of observation to include large classes of engines and 
finally the entire power equipment of the road. If it 
is accompanied by a memorandum statement of the 
number of engines in different classes of condition, 
to serve as an index as to what is the general rate of 
renewal, our cost of maintenance of all engines per 
engine mile, then becomes a significant figure. Much 
the same information can be had if we group our en- 
gines by age periods and show the mileage and repairs 
within these groups. The investor who is examin- 
ing the reports of a railroad is vitally concerned to 
know the condition of so large a part of the property as 
the motive power. This is generally stated as so many 
engines, with no further information. These engines 
may be ponies or moguls and new or old. It is highly 
desirable that the power should be stated, as so many 
tractive units instead of number of engines, and that 
these tractive units should be grouped by age periods. 
Such an exhibit would serve as a rough index to the 
condition of the power. 

20. The mechanical work, under present methods, 
of gathering and ordering the data for any elaborate 
statistics has generally deterred roads from a sys- 
tematic analysis of their engine maintenance expense. 
The relation between detail, types of construction, and 
cost 6f maintenance, is far too undetermined. Until 
they are willing to use modern methods in the com- 
piling of their statistics, the cost will always deter 
them from knowing about this expense what should 
be known, in view of the great amount of money 
involved. 

21. Car Mileage Statements. — A car day represents 
a definite cost which must be turned to account by 
ton mile performance. To make ton miles this car 
day must make car miles and these car miles must be 
loaded. Jt is tQp Qften customary to begin with the 
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car mile and leave out of sight the car day. The car 
mile is a convenient unit of a great body of expense, 
but if we ignore. the relation of the car mile to the 
car day a very important index of expense is left out 
of view altogether. However, a reference to the car 
day is generally had indirectly, in the information of 
per cent, of car miles on home rails made by foreign 
equipment. The two things to watch are car move- 
ment and car distribution. 

22. Car movement is shown by car miles per car 
day. This will be analyzed by divisions. If there are 
distinct lines of business, as wheat or cotton or coal 
movement, it will be further analyzed by the kind of 
car, and home and foreign cars. If the business is 
subject to violent fluctuations or the detentions are bad, 
the days of detention under load and waiting load 
should be shown. 

23. Car distribution is the nice business of the super- 
intendent of car service. The best distribution makes 
the least empty mileage, and other conditions being 
normal, the least foreign car mileage. The index to 
car distribution, therefore, is in the per cent, of loaded 
mileage and per cent, of foreign car mileage. If the 
traffic consists of a few leading lines, it will have a 
fixed prevalence in one direction. In this direction of 
prevailing movement the loaded mileage should be 
nearly 100 per cent, of the whole. The per cent, in the 
direction of least traffic depends entirely on trade con- 
ditions. However, where the traffic is miscellaneous, 
or consists of large definite movements in both direc- 
tions, using different kinds of cars, plainly the per 
cent, of the whole movement loaded in either direction 
will be low. 

Car distribution also affects the per cent, of home 
and foreign car mileage. The bulk of the interchange 
is in the box cars. Therefore, if the box car mileage 
has declined and the foreign car mileage has increased, 
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we have displaced our own cars to use those of other 
roads. This may not always be a bad thing. Some- 
times it is invariably incident to certain seasons, if the 
road be an intermediate link of a through line. 

Special Statements. — Car Movement and Expense. 

24. It is common to express the motive-power costs 
per car ijiile, as fuel, engineers and firemen, water sup- 
ply, oil and waste engines, and other supplies. Such 
items throughout will be simply the costs originally 
shown by the engine mile divided by the average num- 
ber of cars per train. It can convey no added informa- 
tion. It is as if a market woman itemized her costs 
for harness, horse feed, horse-shoeing, and wagon 
repair per head of cabbage when she had also shown 
them per trip. The horse-shoeing per head of cabbage 
is in no way different from the harness expense per 
head of cabbage, since it cannot be added to nor with- 
drawn from the transportation expense of any indi- 
vidual head of cabbage. In other words it is an item 
of the trip cost and not of the costs per head of cab- 
bage transported. 

25. Closely allied with the movement is the loading. 
Note the tons per loaded car. Locate fault by di- 
visions and kind of car. But tons per car (loaded and 
empty) is superfluous, since it includes the factor of 
loaded and empty movement, which is already noted, 
and so far obscures the actual condition of the load- 
ing which we are examining. In comparisons be- 
tween periods several years apart, our tables will be in 
part invalidated on most roads by the greater car 
capacity in recent years, 



GENERAL PRINCIPLES OF THE INTER- 
STATE COMMERCE COMMISSION CLASSI- 
FICATION. 

1. The essential thing is an exact figure of expenses 
as distinguished from construction charges, and then 
a general analysis of expenses to show their relation 
to the earnings; since they are composed of expend- 
itures that variously bear on the earning period to 
which they are applied. The Interstate Commerce 
Classification is rather .a means of identifying and de- 
scribing expenses that shall go into the general totals 
than significant as an exhibit in the itemization. 

2. It may be open to criticism in places, but as a 
whole it represents the best thought on the subject and 
is by far the most scientific form of analysis of rail- 
way operations attempted in any country. In a mat- 
ter of so much importance and of consequences so far- 
reaching there is naturally much difference of opinion. 
With time and ample discussion it will tend toward 
some common settlement which shall embody the best 
thought of all. The Statistician of the Interstate 
Commerce Commission and the Committee of Railway 
Accountants, while fully aware of some defects con- 
ceded and others alleged, very wisely are not disposed 
to act hastily in making changes. 

3. The direct business of a railroad is transporta- 
tion, and about the movement of trains as a central 
figure all the other forms of operation are arranged. 
The expenses naturally will fall into the same ar- 
rangement. They begin with those costs that are di- 
rectly incurred by train movement, and they extend 
by successive ranges to those costs that have no direct 
relation to train movement. The best practice breaks 
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them into four general ranges according to the direct- 
ness of this relation. The first is conducting trans- 
portation, which includes every expense directly in- 
curred for the movement of trains and the terminal 
handling of freight and passengers. The next is 
maintenance of equipment, which is the renewal, for 
wear incurred in train movement. Since repairs may 
be made irregularly, this expense may have little or no 
current relation to train -miles. After this is main- 
tenance of way, which has only an indirect relation, 
since the track must be maintained whether the train 
movement is heavy or light, and since extraordinary 
costs involved may be due to causes having no connec- 
tion with trains. Finally there are general expenses, 
which must be paid, so long as there is a property to 
care for, even regardless whether trains move or not. 

4. An analysis, by these four heads, is essential to 
explain fluctuation in the net earnings of the property, 
since so large a proportion of the expenses depends on 
the rate of renewal and not on the rate of wear. 

5. The accounts thus correspond rdughly to the four 
general departments of organization. The underly- 
ing theory is that each department meets all the con- 
ditions which require its kind of work. Thus two or 
more departments, which may be involved in doing a 
piece of work, parcel the whole work into different 
kinds. Each kind of work on a piece of work is itself 
considered a piece of work. Each department works 
up to a certain point and then yields place to another 
department. The line between is determined by prac- 
tice, which fixes standards. Thus, at a wreck, the 
transportation department clear the wreck and settle 
for the damage with the shippers ; the maintenance of 
way department repair the track, the maintenance of 
equipment department repair the engine and cars, and 
the legal department defend the company against law- 
suit for damage on account of this wreck. 
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6. So long as the conditions met by each depart- 
ment are those imposed by operation as a whole, the 
division is logical. But when the condition met is not 
imposed from the outside, but is directly due to the 
negligence or failure of one department resulting in 
an expense to another department, the apportionment 
of the expense is unfair. The absurdity of it is ob- 
vious in the following case: An engineer ran by his 
signal. The locomotive rolled down the bank and fell 
on the passing locomotive of another railroad, damag- 
ing its equipment and track, injuring the private car 
porter, and destroying a car load of company supplies. 
The company whose property was injured repaired the 
damage and gave the private car porter a gratuity. 
It presented a bill to the road at fault for this expense. 
The latter road charged the cost of repairing the en- 
gine to engine repairs, the repairing of the cars to 
car repairs, the repairing of track to repairs of track, 
the gratuity to porter to general expenses, the company 
supplies to store stock. 

7. In the case cited the entire expense was due to 
one department falling away from its standard, due 
to accident. In addition to this, are the cases where 
standards change entirely, so that part of the work 
formerly done by one department, because now done 
in a different way, is done by another department. . In 
the former case the change of standard was transient 
and due to contingency; in the latter case it was per- 
manent and deliberate. For the latter, generally, no 
provision is desirable, but for the former there should 
be some provision in the classification, when the 
amounts involved are significant. 

8. In addition to the accounts coming within the 
direct control of operation, is a line of expense that is 
less flexible but yet does not belong to the wider area 
of " fixed charges." This expense is taxes. The dif- 
ferent kinds of taxes are so various that it is difficult to 
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group all such expenditure into a single class. The 
fundamental notion of a tax is its certainty and invaria- 
bility. Except from the standpoint of the publicist, 
the deciding consideration that describes taxes is the 
relation of the taxes expense to the operations of the 
property. Not the ultimate use of the money col- 
lected, but the method of the collection, as related to 
operating conditions, is the vital factor. The ruling of 
the Interstate Commerce Commission, that war rev- 
enue stamps are " taxes," would justify the charging 
of postage stamps to the same account. Both are to 
sustain public service and bear directly on operations 
on the basis of use. 

In the succeeding chapter we have used the Inter- 
state Commerce Classification of expenses. Each 
item has been taken up in turn and so far as possible the 
general principles involved have been stated. Con- 
siderable difference as to details is still found in prac- 
tice of different roads, and the interpretations here given 
are not necessarily universally accepted. A standing 
committee of the Railway Accountants Association 
has been constituted as referee in case of disputed ques- 
tions as they come up in practice. These interpreta- 
tions are given official force by supplementary bulle- 
tins of the Interstate Commerce Commission. In time 
they will come to completely cover the whole range of 
uncertainty and reduce variety to uniformity. 



MAINTENANCE OF WAY. 

I. REPAIRS OF ROADWAY. 

This is a very large account, amounting generally 
to more than half of the entire expense of main- 
tenance of way and structures. It includes everything 
there is on or in the roadway, except the bridges and 
culverts, fences, road crossings, signs and cattle 
guards, buildings and telegraph, and the cost of rail 
and ties. Thus it embraces all rail fixtures, such as 
frogs, switches, switch stands, interlocking plants, sig- 
nals of all kinds, but not the buildings, snow sheds, tun- 
nels, etc. It includes the labor distributing and laying 
rail and ties. The maintenance is against natural de- 
terioration, weather, weeds, snow, fire, damage by 
wreck or lawlessness. It is also made to include bet- 
terment by ballasting, widening, and protecting slopes, 
scaling cuts, ditching, lining tunnels, filling trestles, 
rip-rapping, etc. The labor of taking up, or any other 
expense incidental to removing something that was 
once a part of the roadway, is chargeable to the same 
account as the maintenance would have been, if the 
thing had not been removed. Costs incidental to the 
maintenance or betterment of roadway, as outlay for 
snow fences, dykes, retaining walls, piling, quarry 
rights (where the land is not purchased outright), 
gravel pit, sand pit, or other concessions in connection 
with roadway maintenance; also the cost and mainte- 
nance of tools and necessary material and supplies are 
charged to this account. The current costs for labor 
and supplies of ditchers, work trains, steam shovels, 
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and pile drivers, snow plows, boarding cars, etc., are 
included. But the first cost and maintenance of work 
train engines, cars, pile drivers, steam shovels, and 
snow plows are chargeable to different accounts. 

Maintenance of the track is construed to include 
surfacing and lining, patrolling track, clearing 
weeds, clearing snow and ice, plowing fire guards, 
fighting fires on the right of way and adjacent prop- 
erty, and sprinkling roadbed with oil to lay the dust. 
All of these are incidental costs in maintaining the 
track in normal operating condition. 

Comment.— This head would seem to be far too in- 
clusive. The temptation is to make such very gen- 
eral accounts a general " dump." The maintenance 
of the roadbed is against generally different conditions 
from the maintenance of the ties or the rail, switches 
and frogs and signals. And the maintenance itself 
is made to include the expense of natural deteriora- 
tion, of extraordinary weather, and of transportation 
contingencies and betterments. Were the account 
smaller, such itemization would not be so obvious. 
There can be no consistency in charging the cost of 
maintenance of some tools to this account and of 
others that are used for the same purpose, but because 
they are larger and are on wheels, to maintenance of 
equipment account. Switches, frogs, switch stands, 
and rail fastenings are properly as much a part of the 
rail service of the roadway as the thirty foot lengths 
of rail, and the labor of distributing, slotting, drilling, 
and laying rail are quite as valid a charge against rail 
service as the delivered cost of the rail itself. The 
same reasoning applies with equal force in case of ties 
whose expense of distribution and laying are thrown 
into this account, while the first cost of the tie is 
placed elsewhere. If general superintendence, main- 
tenance of way and structures, which extends to in- 
clude other work than roadway exclusively, is placed 
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in this account it should be separated from such super- 
intendence as is special to roadway proper. 

Examination. — If the charges to this account run 
heavy, in the absence of special information as to ex- 
traordinary weather or faulty management, they would 
indicate that the road had been bettered — raised to a 
higher standard. In support of this, the betterment 
items, such as ballasting, lining tunnels, widening 
slopes, and filling trestles should run heavy. And 
where betterment items are high there should be re- 
flected some favorable results in a falling off in the 
general charge for surfacing, lining, and adjustment, 
and, perhaps, patrolling track. The rail and frog re- 
newals may be heavy. because the rolling stock is too 
light for the service required, or because the standard 
of rolling stock has been seriously let down. The in- 
troduction of steam shovels, ditchers, centrifugal snow 
plows, and other large tools would tend to greatly re- 
duce the expense of certain parts of the work, because, 
as the accounts are kept, roadway is enabled to escape 
the great part of such expense from which it has the 
full benefit, by charging their first cost to construction 
and their maintenance to maintenance of equipment 
So also any betterments that are charged to construc- 
tion, which materially reduce the running cost of main- 
tenance, such as snow sheds, piling, to protect slopes, 
extraordinary ditching, rip-rapping, etc., relieve road- 
way expense in the same manner. The standard of 
roadway service furnished must very largely enter to 
affect roadway maintenance expense. This standard 
will be indicated by the train miles per mile of road- 
way, the cars per train, and the average speed, because 
for high service the track must be kept in ex- 
traordinary condition. Side-track maintenance will 
be from one-half to two-thirds as expensive as that 
of main line; it is not so imperative that side tracks 
be held up to a rigid standard all the time in order 
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to meet operating conditions. Therefore their repairs 
should be shown separately. Yard maintenance 
should be a separate item for the same reasons. 

In comparing the maintenance expense of different 
roads or divisions of the same road, the geological 
formation, climate, topography, existing standard of 
the road as to service or condition of maintenance, and 
the age of the road bed and ties enter, to render any 
judgment almost impossible. As the road becomes 
older, the natural physical conditions become less and 
less a factor in determining expense, while the standard 
of the road, as determined by the demands of service, 
becomes the controlling consideration. In this way 
it becomes true that there is an indirect relation be- 
tween the cost of maintenance of track and the train 
mileage. But with all its wide variations the general 
cost per year for a single-track road may be kept in 
mind as ranging from $300 to $450 per mile of main 
track. 

2. RENEWAL OF RAILS. 

This account is to cover all the cost of rails used 
in maintenance, including their first cost, their trans- 
portation and inspection, but not their distribution or 
any labor in placing them. It is well to consider it 
as simply an item withdrawn from the general account 
" repairs of roadway," because it is a very considerable 
item, but especially because it can be measured ex- 
actly. Rails are considered rails, and charged to this 
account, regardless of where they are used, whether on 
main line, spur track, siding, gravel track, repair 
tracks, shops, bridges, turntables, piers, wharves, coal 
chutes, etc., or whether used as the main rail or guard 
rail. The specification is so all-embracing that there 
can be no confusion. It does not include any rail 
fixtures whatever, as angle plates, bolts, frogs, 
switches, crossing angles, tie plates, etc. 
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Comment. — By charging to this account, which is 
a subhead of roadway maintenance, the rails that are 
used for other purposes than train mileage or com- 
mercial purposes, we are distorting the first general 
notion of our general head. Because a piece of steel 
of the same templet is used in the shop as on the road, 
is no reason to assume that it contributes to the 
same result, and so belongs in the same class of ex- 
pense. If for instance we suppose a road has by a new 
policy ordered its rolling stock repaired by a connec- 
tion, then immediately the incongruity of charging 
the maintenance of the repair track to the same ac- 
count as the road track becomes apparent. It would 
be as reasonable to charge also the rail for the travel- 
ing crane in the shop to this account as we do find 
is the case with the rail used for the transfer table at 
the shop. Again at terminals are the track scales, 
turntables, switch yards, coal chute trestles, etc., which 
shade off by degrees from the general track service of 
the road to special uses incidental to operation. They 
are not all equally inseparable and unchangeable fea- 
tures of operation, and further, the conditions of wear 
and maintenance are radically different. All such 
should first be withdrawn from the line-of-road 
track. Such as are special to a particular use, that is, 
more or less changeable according to the methods em- 
ployed, should be charged to the same account as the 
uses they serve. Where not so independent of the 
general plan of operation, they should be itemized as 
a roadway expense under the head of the particular 
use served. Especially does this criticism apply in 
case of gravel tracks, and coal chute trestle tracks. 

As noted under the head of repairs of roadway, it is 
not obvious why rail fastenings, frogs, guard rail 
braces, etc., and the cost of distributing and laying rail 
should be separated from the cost of the rail itself, 
especially when guard rails are excepted from the gen- 
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eral exclusion. The classification includes transporta- 
tion as a part of the expense of rail renewal, but does 
not define what shall be considered the point of de- 
livery from which further transportation is charged 
as " distributing rail/' to repairs of roadway. It does 
not specify whether custom tariff or a company rate 
or no charge at all applies as a proper transportation 
expense. In the case of af large system and a branch 
line, a great part of the transportation from the point 
of purchase may be over the parent line. 

Examination. — The line-of-road track should be 
watched entirely by itself. The cost to this ac- 
count per mile is merely a matter of price of rail, 
though over considerable periods the efficiency of 
the rail and rate of renewal will enter to appreciably 
affect it. If the standard of maintenance is very 
irregular, the rate of renewal will be the only factor 
of importance. Other factors, except over very 
long periods, will be impossible to determine. 
The rate of wear must be explained by the weight 
and speed of trains and condition of rolling 
stock more especially than the ton mileage. It also 
will be largely affected by the standard of ties, ballast- 
ing, and surfacing, the alignment and gradients and 
extent of curves. | 

The miscellaneous trackage, not a part of the main! 
line, can only be watched in a general way because its 
standard of maintenance and degree of use has no unii 
formity, since the requirements made upon it are <yf 
great variety. Some of it may be only for storage 
cars, for which the worst refuse of the scrap pile v 
suffice, other tracks in this class may be for main lij 
passing sidings, in which case the standard may 
scarcely inferior to that of the main line itself. 
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3. RENEWAL OF TIES. 

This account embraces the cost, inspection, and de- 
livery of all ties, whether cross ties or switch ties and 
wherever laid, whether on main line, sidings, yards, 
spurs, shops, coal chutes, gravel or ballast tracks, 
depots, bridges, or trestles. . The maintenance is 
against wear, deterioration, or the damage or loss by 
fire, freshet, or accident. In the absence of instruc- 
tions to the contrary and in accordance with the prac- 
tice of many roads and the general nature of this ac- 
count, it would include the cost of any preservative 
process applied to ties and also cost of tie plates and tie 
plugs or other devices whose sole purpose is to 
lengthen the service of the tie. Some roads construe 
the instructions liberally, and charge the bridge ties to 
bridges and culverts account, but there is no good rea- 
son for this. It is true that the tie specification, and 
consequently its cost and wear, differ in some degree 
when laid on the bridge as compared with that laid 
on the roadbed; but there is often quite as great dif- 
ference in specification of ties used in different soils 
on the same road. And whether on the bridge or 
roadway they serve the same general purpose. No 
labor except that of inspection is included. In case 
of replacement the value of any material removed ap- 
plies as a credit to the work done. 

Comment. — The same criticism applies to this ac- 
count as to renewal of rails, in that there is no distinc- 
tion among the uses which the tie is made to serve 
according to where it is placed, and that it is separated 
from the labor charge for replacing it. Also what 
constitutes the proper transportation charge is not de- 
fined. This becomes a most important consideration 
on a system composed of subsidiary lines in all stages 
of ownership. 

Examination. — The life of a tie varies according to 



88 railway operations. 

the kind of wood, the climate, nature of ballast, drain- 
age of roadbed, mode of dressing, the kind of special 
chemical treatment, bearing service demanded by rail, 
alignment of track, weight of rail, and speed and 
weight of rolling stock, and whether the rail joints 
are suspended or supported. According as these ele- 
ments enter in various degrees, a tie will last from four 
to twelve or thirteen years, if of wood; and if of steel 
the life is perhaps thirty years. But for most condi- 
tions the life of a wooden tie is six to eight years. 
After the ties have been through one or two periods 
of renewal the need for renewal should be tolerably 
even, from year to year. But from month to month 
the cost of this account will greatly vary, because a 
roadway department, properly managed, will make its 
tie renewals only in the most favorable seasons of the 
year. There cannot well be any great variation in the 
standard of tie maintenance over several years on any 
road that does any business, because the ties cannot be 
long neglected without imperiling the safety of the 
road. To eliminate from consideration the variation 
in price of ties, it is general to watch the rate of renewal 
in number of ties replaced per mile of track. Because 
the standard of service required is so different in sid- 
ings, yards, and spur tracks, etc., the ties used there 
should be kept separate from those used in the main 
line. 



4. REPAIRS AND RENEWALS OF BRIDGES AND CULVERTS. 

This account is to cover the cost of maintenance of 
so much of the roadway as consists of structures which 
are exposed to special kinds of wear and deterioration 
and risk which differ from that of earth roadway, and 
require different material, skill, and supervision. Cat- 
tle guards and road crossings, although coming under 
this general description, are not included because the 



REPAIRS OF BRIDGES AND CULVERTS. 89 

need for them arises from a different class of causes. 
Structures not in the roadbed, as a part of the road- 
way, are in a separate class because they are not so 
permanently a fixed feature of railroad operation, but 
are separable from the general property and may be 
convertible to other uses than transportation. Also 
they are not due to the topography of the road but to 
its volume of business and facilities offered. It thus in- 
cludes not only the maintenance cost of bridges, tres- 
tles, viaducts, and culverts, both of their substructure 
and superstructure, but also the maintenance of piers, 
abutments, retaining walls, drain pipes, rip-rapping, 
dykes, false work, cofferdams, and like structures for 
their protection or re-enforcement. Maintenance 
is not only against wear and ordinary deteri- 
oration, but against fire, freshets, ice, wrecks, or law- 
lessness. The maintenance of a bridge is fur- 
ther construed to include the watching and tend- 
ing of the bridge, the operation of drawbridges 
where they occur, the fuel and supplies for and mainte- 
nance of stationary engines at drawbridges. This is 
upon the theory that the bridge is a part of the per- 
manent way, but its operating expenses in keeping 
open the waterways when required, and protecting 
from fire and freshet, trespassers, etc., are simply fea- 
tures special to its own maintenance, and not a part 
of the operation of the road. They are a charge 
against maintenance of way and structures, because 
they have no relation to the volume of train movement. 
Together with direct charges under the above descrip- 
tions are included all incidental expenses, cost and 
maintenance of tools, expense of work trains, pile 
drivers, etc., while engaged on bridges or culverts, but 
not their first cost nor maintenance. In accordance 
with the usual provision the cost of removing old 
structures, preparatory to the construction of new, is 
made a part of the expense of the new. Superintend- 
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ence, special to bridges and culverts, is charged to this 
account, but not any proportional part of a more gen- 
eral supervision. 

Comment. — Just so far as locomotives, cars, pile 
drivers, and other large tools are used for the benefit 
of this account and no rental expenses are assessed for 
the interest on their first cost, and maintenance and de- 
preciation, the deductions to be made from any figures 
used are misleading. If the use of these tools were 
invariable under the same conditions and the bridge 
were always the exclusive property of the road, and 
the question of its cost never could enter as a factor 
in determining any bridge tolls levied, there could be 
no reason for adding these rental qosts. In the same 
manner a transportation charge to cover the actual 
direct cost of hauling material used in bridge renewal 
should be assessed. 

Examination. — This is a class of costs that varies 
greatly according to the rate of renewal. The roadbed 
must be maintained approximately up to a certain 
standard at all times, while a bridge, if of wood, may 
be maintained up to a certain safe standard through its 
life, at a nominal cost for repairs, and when its use- 
fulness expires it must be replaced at a cost equal to 
the first outlay or even greater, and the cost of this 
renewal is charged to maintenance. This account may 
vary greatly from year to year, therefore. This of 
itself is sufficient reason for withdrawing bridges and 
culverts from the general class of roadbed expense. 
The tendency is to raise the standard of rolling stock 
and this has materially altered the type of bridges, and 
so has made expenses include a betterment, which has, 
by so much, increased the amount of this account. In 
order to avoid the irregularities thus produced in ex- 
pense figures, current repairs should be kept separate 
from renewal. Renewal that includes betterment 
should be separate from mere renewal The current 
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repairs and renewals should be shown separately for 
the different kinds of bridges, as they have a different 
normal rate of application. 



,5. REPAIRS AND RENEWALS OF FENCES, ROAD CROSS- 
INGS, AND CATTLE GUARDS. 

This account is intended to provide for all those 
structures along the right of way that are not an essen- 
tial part of the roadway for moving trains, nor for 
handling traffic, nor for the facility or safety of pas- 
sengers at stations, nor incidental to the maintenance 
of the roadway and the rolling stock, nor the general 
administration of the property, but which grow out of 
the operations of transportation as they affect or are 
affected by the abutting interests, property holders, 
and general public along the line of the right of way. 
Hence it comes to include the maintenance of fences 
and cattle guards, road crossings, overhead bridges, 
crossing signs and gates, whistle posts, slow and 
stop boards, and cost of maintaining lights at points 
where public highways cross the right of way, the 
assessments for street repairs or sewers where not 
incidental to any particular building or separable part 
of the property, but general to the right of way, street 
railway crossings, and mile posts. The bridge necessi- 
tated by the separated grade crossing of two railroads 
is classed as an overhead bridge by the lower railroad 
and .as a regular bridge by the other railroad. Per- 
haps the reason lies in the fact that the overhead 
crossing is generally a condition subsequent to the 
construction of the road which is at grade, while 
to the other road the overhead bridge is generally a 
condition precedent to construction. Therefore it 
is a part of the original disabilities of the projected 
line, as much as those due to natural topography. 
As an expense arising subsequent to construction 
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and due to conditions outside of those contem- 
plated in the original projection of the road or growing 
out of its operations, the maintenance of an overhead 
bridge, whether it be to carry a highway or another 
railway, bears practically the same relation to the rail- 
road's operation. The account includes the cost of all 
tools used and any superintendence specific to this ac- 
count, but not such as is enjoyed by it in common with 
other accounts. 

Comment. — The rapid growth of street railway 
systems to interurban lines, their speed, weight of 
rail, and weight of rolling stock, raise the ques- 
tion whether their crossings be longer considered in 
the class of highway crossings, or be placed with 
crossings of full standard railways. It is true that 
their grade is indifferent, their roadbed lighter. Their 
necessity for safety crossing devices is less, since they 
have less speed and easier control. But their ties and 
their rail are generally equally heavy with those of the 
railroad, and the maintenance of the crossing angle 
is the same as that of a standard railroad, which is 
charged to repairs of roadway. Mile posts are less 
in keeping with the general tenor of this expense than 
with repairs of roadway, where it would seem that 
they belong, along with switch stands and signals and 
other operating devices. This also is true of slow 
boards and stop boards, where not in connection with 
crossings, which are charged to this account. 

Examination. — Like bridges, this has no exact re- 
lation to miles of roadway, but, unlike bridges, it is 
subject to increase. This increase, however, like 
buildings, may not have any relation to the volume of 
business. While it rests on the same general condi- 
tions it does not depend on traffic, but on the density of 
population, nature and extent of general business along 
the territory through which it passes, and irregularities 
of local ordinances, laws, and requirements. It may 
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have a very direct relation to loss and damage, prop- 
erty and stock, and injuries to persons not passengers. 
Where crossing watchmen are replaced by automatic 
warnings, the maintenance expense will be increased, 
but the transportation expense for switchmen, yard- 
men, and watchmen will be less. Repairs, renewals, 
and extensions should be kept separate for fences, road 
crossings, cattle guards, overhead bridges, and mis- 
cellaneous items. 

6. REPAIRS AND RENEWALS OF BUILDINGS AND 

FIXTURES. 

This account is to include the cost of maintenance 
of those structures along the right of way or inci- 
dental to the road's transportation, and included in 
its property which are not an integral part of the road- 
way over which the trains move. 

They are first the terminal facilities for handling, 
equipping, and dispatching the train, as the round- 
house, coal chute, water station, sand house, turntable, 
watchman's box, yard and telegraph office, and signal 
tower; they are next the buildings incidental to han- 
dling the traffic and facilities to the public for their 
necessary service, convenience, and even luxury. Such 
are passenger depot and cafe, and freight warehouse, 
coal storage grounds, elevators, stock pens, and track 
scales. They are next the buildings incidental to the 
maintenance of the rolling stock and the right of 
way, as shops, storehouses, section and tool houses, 
division offices. Finally they are facilities for secur- 
ing traffic and for the general administration of the 
property, which are the soliciting agencies and the 
general offices. 

But any buildings which produce a direct revenue 
of their own, which is not included in freight or pas- 
senger revenue, are excluded, because their particular 
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earnings should be made to bear their particular ex- 
pense. Such structures would be elevators, stock pens 
when conducted on a self-supporting basis, and build- 
ings occupied by tenants. 

With the buildings are included all the incidental 
parts and accessories, as cost of excavation, founda- 
tions, drainage; water, gas, and sewer pipes; heating 
and lighting plant, cisterns, wells, terracing, fencing, 
paving, special improvement taxes when directly con- 
nected with buildiiigs, and the usual charge of the ex- 
pense of removing old buildings for the construction 
of new. But sprinkling streets, mowing lawns, clean- 
ing premises, caring for flowers are a conducting 
transportation expense and not a proper maintenance 
charge. 

With the buildings and their accessories are in- 
cluded the fixtures that are more or less an integral 
part of the building. Their first cost (except in con* 
nection with the construction of the building), their 
renewal and repairs, are charged to this account. Fix- 
tures would be such things as cranes, derricks, office 
railing, furnaces, storm doors, counters, etc. Furni- 
ture would be tables, stoves, clocks, chairs, desks, car- 
pets, etc. 

Comment. — All buildings are thrown together in- 
discriminately, without reference to the permanence or 
general nature of their use. Thus the shop, the de- 
pot, the terminal facilities, the watchman's box, and 
the general office are in the sanie group. In this 
way the extent to which any department is enjoying 
building facilities and incurring maintenance expense 
is covered up. In case a building is assigned to some 
temporary, special, and irregular service, either the 
actual maintenance or an arbitrary rental charge to 
cover maintenance and other costs, should be placed 
against that service. The principle is distinctly recog- 
nized in case of elevators, whose earnings are not in- 
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eluded in freight revenue. It is equally applicable to 
lunch counters, parcel rooms, cab offices, etc., to the 
extent that they have any direct costs of maintenance, 
and where such service is more or less optional. 

Let a department once get a shop or an office con- 
venience, and although it may prove unnecessary, 
its maintenance is after that a fixed charge on 
operations. The question of its continuance or aboli- 
tion never comes up, because its expense is never 
charged to the thing or class of things which it serves. 

Furniture should not be included with fixtures. The 
line between fixtures and mere furniture is necessarily 
arbitrary. But the general principle of the distinction 
is that an article specially designed for that particular 
building or a limited number of its class, that could 
have little or no use elsewhere or that is fitted to the 
building so that it could not be easily removed and 
adapted to other uses, is a fixture. All other articles 
which are not supplies are furniture. The line is 
drawn at that point because the fixtures or attach- 
ments are more or less inseparable from the build- 
ing. Also their life corresponds in a measure with 
the life of the building and their usefulness must be 
consumed with it 

They are in the doubtful region between those 
things that are of definitely direct consumption, such 
as supplies or small articles of furniture, and those 
things that serve a long use as a fixed property. 

For such, both the renewals and repairs will be 
charged to the same account as the renewals and re- 
pairs of the building. The exceptions will be some 
rare cases where the element of wear by use comes in, 
to affect their repair charge independently of the re- 
pair charge of the building. In these cases the re- 
pairs should be charged to the current expense of the 
account served, but the renewal should $ttfl te Wriwi 
to maintenance 
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Furniture is those articles that have a usefulness 
that may be entirely separate from the building or 
buildings of its class. As generally indicating this 
separate usefulness, they are thought of as movables. 
In addition to their separability in use from the use 
of the building they generally have a separate wear. 
Therefore, their repairs and renewal do not necessarily 
bear any relation to the repairs and renewals of the 
building. For these reasons the repairs and renewal 
of furniture should not be charged to this account. 

Along the line of the distinctions as laid down above 
there are some fixtures whose repairs are properly 
chargeable to use as a current expense, while their first 
cost and renewal would be in the nature of mainte- 
nance of the building. 

It would be proper to charge their current repairs to 
direct expense but their renewal to the maintenance. 
This principle is in part indicated in the two latter 
paragraphs of the classification. 

Examination. — This is a cost that can fluctuate very 
widely because it is not absolutely necessary to safety 
of operation that all buildings be maintained at an 
exact standard. They may be allowed to fall far below 
their original type or they may be carried above it with- 
out appreciable effect on the operation of the road. 
Especially is this true of those buildings that are for 
the comfort and facility of the traveling public, which 
constitute so large part of the buildings of a road.. 
Sometimes this account may be heavy, by a decline in 
the rent account, when the road undertakes to substi- 
tute buildings of its own for rented property. But, 
in general, any large expenditures here are an 
indication of substantial investment for the benefit of 
the public and betterment of the property. If elec- 
tric light plants have been installed to light the station, 
offsetting the new maintenance thus incurred, there 
should be a reduction in station expense. Again, 
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plants may be installed for charging cars with illumi- 
nating gas, or new water stations or special water 
services may be set up, and these should effect a cor- 
responding reduction in the accounts usually charged 
with the current expense of such service. 

In the most superficial examination the expense 
should be divided into new buildings, renewals, and 
repairs. The new buildings, if possible, should be 
divided into offices, stations and terminal facilities, and 
shop and roadway buildings. _• 



7. REPAIRS AND RENEWALS OF DOCKS AND WHARVES. 

This account is to provide for all those costs of 
maintenance of water facilities, not afloat, which are an 
irregular feature of railroad transportation, and be- 
cause of their special nature are held to themselves. 
A railroad is conceived to be a plant for transporta- 
tion by land exclusively. Its service is computed in 
haul of road miles. When it develops water termi- 
nals, or by ferriages or otherwise introduces water 
transportation, an entirely new set of conditions are 
set up. These differ from those of the rest of the 
property in the permanence of the policy on which 
their continuance rests, in the nature of their wear 
and deterioration, in periodicity of renewal, in the kind 
of labor and material, and the special facilities, super- 
intendence, subordinate plants and outfits, incidental 
to this maintenance. Every cost, then, whose effect 
is in any way special to the fixed property, water fa- 
cilities of the road, is a proper charge to this account. 
An added reason for a separate account for this class of 
expense lies in the fact that water facilities generally, 
because they belong to a different kind of business, are 
easily detachable from the general railroad property. 
They very often have a direct value in themselves, in- 
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dependent of their relation to the railroad. The first 
purpose of this account is to provide for the mainte- 
nance of wharves used in the regular line of transpor- 
tation. The docks to the pond of some picnic grounds 
would not belong to the class here provided for. They 
are a mere incident to the operation of some pleasure 
park that is an insignificant and more or less tem- 
porary feature of operation. They do not belong to 
a scheme of water transportation that is part of the 
general rail line of the system. 

This account includes not only the maintenance of 
the docks, wharves, bulkheads, piers, and inclines 
thereto, but also the jetties, the cost of dredging the 
channel, and all incidental expense of operating pile 
drivers, tugs, barges, floats, dredges, mudscows, etc., 
while engaged in dredging or otherwise repairing the 
property. 

The structures that come within the class contem- 
plated by this account, being limited to those that are 
special to the water service, would not, therefore, in- 
clude such buildings or such parts of the buildings as 
are used for warehouse purposes or do the service 
of a regular depot. Elevators or warehouses may 
be built upon a pier. They would not differ essen- 
tially either in their uses or in their construction 
from similar buildings not located on the pier. The 
maintenance of such buildings should be charged to 
repairs and renewals of buildings and fixtures, while 
the maintenance of the piling, wharves, and bulkheads 
beneath or adjacent to these buildings would be 
chargeable to repairs and renewals of docks and 
wharves. 

Heavy platforms for coal and ore along the line of 
the road are sometimes called " docks," and the ex- 
pense of their maintenance is charged to this account. 
This is plainly incorrect. Such expense should be 
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charged to repairs and renewals of buildings and fix- 
tures. 

Examination. — Owing to the irregular and indefi- 
nite extent of the property of this kind, there is no 
reliable measure of it save, perhaps, feet of water 
front. Some roads which handle a traffic subject to 
great fluctuations in volume, here seek to steady this 
volume by providing extensive warehouse facilities and 
storage grounds. In case of a water and rail line these 
warehouses will be on the water front at the point 
where the freight is handled to and from the ship's 
side. Thus it will have very extensive wharfage 
simply to accommodate these great warehouses. 

In stating this expense, renewals should be kept 
separate from mere current repairs or expense of ac- 
cident. Where roads subdivide the account into 
dredging, docks, piers, and re-planking, if they should 
show the yards of dredging and the feet board meas- 
ure of lumber used under the last three heads against 
the whole number of feet in the structure, we would 
have at hand a basis for judging of the expensiveness 
and rate of renewal. 

8. REPAIRS AND RENEWALS OF TELEGRAPH. 

The telegraph plant justifies a separate head 
of expense, because it is a very large and 
ever-present element of all railroad operation. The 
skill, outfits, tools, etc., necessary to its main- 
tenance are largely a special kind, and it generally 
follows that it is under a separate general supervision. 
With the telegraph is included the telephone, because 
their maintenance and repairs are of the same general 
nature and their uses largely interchangeable. The 
telegraph and telephone plant is considered to be only 
the actual lines, batteries, instruments, and tables used 
for telegraphing. All expenses for tools and miscel- 
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laneous supplies incidental to maintenance of tele- 
graph and telephone lines, and not operation, are in- 
cluded in this account. Buildings used, either entire 
or in part, are not included. Repairs of all telegraph 
and telephone lines, whether owned or leased, for 
whose maintenance the road is responsible, are charged 
to this account. The road may only participate in a 
joint expense, or may maintain its wires strung on the 
poles of another company, or it may own both wires 
and poles and lease the right of way. In all forms of 
contracts with the owners or joint owners of the tele- 
graph line, the maintenance, whatever it be, for which 
the road is responsible, goes to this account. The 
rent expense, because it is a specific charge to one 
earning period, goes to " telegraph expenses, conduct- 
ing transportation." 

Comment. — By the classification, buildings used en- 
tire, or considerable parts of buildings permanently 
converted to the exclusive use of the telegraph offices, 
are not included. If the road owned its telegraph 
plant entire, or if the extent of its plant were a fixed 
thing, or if its growth were regulated entirely by the 
volume of the road's regular business, there would be 
little reason for withdrawing the buildings used for 
telegraph purposes from the general class, " buildings 
and fixtures." But, inasmuch as it involves a joint 
operation of two distinct interests, and the status of 
the two interests is liable to changes through fluctua- 
tions in the volume of commercial telegraphy or the 
railroad's needs, it is questionable if it is well to leave 
out of the telegraph maintenance accounts those main- 
tenance expenses which may fluctuate with the extent 
of the telegraph service. Outside the general service 
to which all departments have access or that belongs 
to the general movement of trains, there are often short 
private lines for convenience of shops, roadway, or 
traffic officials. When this service is performed by 
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a local telephone company the expense is charged to 
the office incurring it. It would seem proper to charge 
maintenance of such lines as are operated for this pur- 
pose to the same account. 

Examination. — The repairs may be very erratic, be- 
cause of storms. Unlike most items, this account 
bears little relation to other accounts, to affect their 
expense, for the telegraph must be kept up to a normal 
operating condition. The only exception to this is in 
case a renewal is made in copper wire, which is very 
expensive. Such outlay is justified because it offers a 
service that is less liable to the interruptions of de- 
fective working. 

Renewals which come once in ten or fifteen years 
will best be kept apart from repairs. Mere repairs per 
line of wire will run from $3.50 to $5 a year, but with 
renewals included, the expense runs all the way from 
$9 to $13. The variety of contracts with the tele- 
graph company in respect to dividing the cost of main- 
tenance renders it difficult to make comparisons of ex- 
penses between different roads, or between different di- 
visions of the same road. 

9. STATIONERY AND PRINTING. 

This includes all of the supplies incidental to office 
work, such as stationery, printing of blanks and cir- 
culars, ink, pens, pencils, desk conveniences, type- 
writers, letterpresses, cyclostyles, mimeographs, and 
like duplicating processes. It includes such station- 
ery as is used by the maintenance of way department, 
but not such as is used by the auditor's office in han- 
dling maintenance of way figures. This is a supplies 
account, embracing for the most part only those arti- 
cles that are of current consumption in connection 
with clerical work. Typewriters, letterpresses, cy- 
clostyles, etc., are not strictly supplies, but are of the 
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nature of tools or small furniture, and it accords with 
the general principle of charging out the renewal or 
repairs or even the purchase of such small or miscel- 
laneous articles, to include them in this account. 
Desks, file racks, or such office fittings are generally 
classed as furniture. In the division maintenance of 
way offices, this would be charged to superintendence, 
and in the general maintenance of way, or engineers' 
office, to general office expenses and supplies. 

Comment. — It is doubtful if this is a sufficiently 
regular and significant item to justify a separate head. 
There is little stationery and printing expense of the 
maintenance of way department along the line of road. 
That at the chief engineer's office is elsewhere pro- 
vided for. 

Examination. — For the most part this is an admin- 
istrative detail, covering a form of cost that is not 
fixed at all with reference to the entire body of work 
done, because the method requiring more or less outlay 
under this head may change from time to time, and 
it will also be irregular from the irregularity in the 
introduction of new forms on a road where there is 
much change in blanks. At one time a given part of 
the work may be done at the division office, and again 
in the auditor's office. Again, a blank may be substi- 
tuted or a printed circular, a typewriter, or a duplicat- 
ing machine that will materially affect cost. In short, 
this is a general account that may be legitimately 
swelled irregularly to produce special results, or re- 
sults produced in a particular way, which will not ap- 
pear in the general result. 

IO. OTHER EXPENSES. 

This includes all expenditures not otherwise located. 
It is a general account, and may not have any definite 
relation to the other accounts. It will embrace 
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charges that are irregular and extraordinary in their 
nature and that do not contribute directly to any of 
the regular parts of maintenance of way, as roadway, 
ties, bridges, buildings, etc. Such would be general 
gratuities to employees of the department, detective 
expenses, account of the maintenance of way depart- 
ment, newspapers for employees' reading rooms, 
premiums paid in any employers' liability insurance 
association, injuries to employees that cannot be spe- 
cifically charged to any one part of the work, or cost 
of working tools or royalties that serve a general usq 
for all the department. Sometimes the depreciation 
of roadway material, held in stock until it becomes 
obsolete, is charged to this account, instead of the de- 
tailed heads of account to which the charge would have 
gone if the material had been used. This would be 
upon the theory that the cost was a direct loss due to 
the fault of the management, and hence a general 
charge like superintendence. But the general theory 
of a charge is that each account must register all the 
mistakes of the management. We see no reason for 
departing from the principle in this case. 

It is a very proper head of account, and it is diffi- 
cult to specify in advance all the items that properly 
belong under it because of the very fact that they are 
irregular. 

Examination. — This should not at any time be a 
large account. But where it is, the items are in the 
nature of special disbursements that must each be ex- 
amined by itself. If the railroad in its relations with 
its employees, or, as a property holder, with the public, 
meets with unexpected or irregular necessities for out- 
lay that are not properly chargeable to any one of the 
.regular heads of cost, this account will be swelled. 



MAINTENANCE OF EQUIPMENT. 

II. SUPERINTENDENCE. 

This account includes those fixed costs of superin- 
tendence special to the maintenance of equipment, and 
not special as an irregular charge to any one of its 
regular heads. Such charges for superintendence as 
are affected by the volume of work done will be charged 
directly to the account where they apply. So soon 
as any form of work becomes a regular part of the 
maintenance of equipment, the charge for superin- 
tendence in connection with it goes into this general 
head. Thus the account will include superintendents 
of motive power, and car departments, master mechan- 
ics, master car builders, general foremen and their 
clerks and attendants; also their incidental office ex- 
penses for heat and light, etc. The auditor of motive 
power is added, on the theory that his entire time is 
taken up with the affairs of this department. Road 
foremen of engines are not charged to this account, 
but to engineers and firemen, .conducting transporta- 
tion. 

Comment. — If the auditor of motive power is sim- 
ply the chief of a clerical department of the mainte- 
nance of equipment department, and his auditing is not 
a part of the final auditing of an account, but carries 
no further authority than that of the maintenance of 
equipment department, then this is an entirely proper 
charge. " But if he is a part of the auditing department 
and, as far as he goes, audits an account, the expense 
of his office is not a proper charge against the mainte- 

xo4 
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nance of equipment. It is immaterial where, for con- 
venience or expediency, he may be located. The ser- 
vices of the road foremen of engines avail the trans- 
portation department, in regulating the fuel consump- 
tion and bettering the engine running. They also 
avail the maintenance of equipment department by 
keeping it advised of the Vunning conditions of the 
motive power and by training the men to better care 
of their engines. Thus there would seem to be equal 
propriety in charging the salaries and expenses of road 
foremen of engines, either to maintenance of equips 
ment or conducting transportation. But with the 
added consideration that the personnel of this staff 
comes from the maintenance of equipment department, 
that it is a staff place regulated more by the number of 
engines to be maintained than the actual engine miles 
run each month, it would seem to be more properly a 
maintenance of equipment charge. 

Examination. — This account is largely in the nature 
of a fixed charge. It should have no violent fluctua- 
tions, but should remain at approximately a constant 
figure like rent. It must be studied by itself as an in- 
quiry into the nature of the organization and the rate 
of pay for individuals. While it may not bear any 
constant relation to the general body of maintenance of 
equipment expense from month to month, yet through 
longer periods it should be nearly constant. Not 
only does the volume of the work affect the 
volume of superintendence necessary; it also affects 
the quality of that supervision in the responsibility 
assumed. This must be compensated in the salary 
and dignity of the official in charge. 

12. REPAIRS AND RENEWALS OF LOCOMOTIVES. 

This account includes all the direct costs for main- 
tenance of locomotives and all fixed parts or attach- 
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ments, whether for increased safety, speed, conven- 
ience, or appearance, together with any regular equip- 
ment of tools. Thus it will include the repairs and 
renewals of tenders and snow plows when permanently 
attached to locomotives. All tools and supplies used 
in the repairs, in the same manner as the labor and 
material, are charged to this account. 

Maintenance is understood to include only such work 
as has an effect lasting over an indefinite period. Such 
expenses as cleaning out boilers, painting smoke 
stacks, packing cylinders, wiping and oiling are ef- 
fective only over a single run or a very few runs. 
They are direct current expense and not maintenance. 

Maintenance is also understood to include not only 
the current repairs and the periodic overhauling, 
but the replacement of old, worn-out, or destroyed lo- 
comotives with new, the purpose being to keep the 
equipment rigidly up to its original standard and first 
quota. Royalties paid for the use of attachments are 
a part of the cost of those attachments and should be 
charged with them. 

Comment. — The repairs of loose and movable tools 
that go with the locomotive are more properly a direct 
transportation expense under the head of other sup- 
plies locomotives, than a maintenance expense. In the 
list of articles and parts given are included brooms, 
flagstaffs, glass guages, oak packing, torches, etc., 
which verge close on to the nature of supplies that are 
properly an expense charge. 

Examination. — This is an account that cannot be 
reduced for any long time continuously by lowering 
the standard of maintenance, because the safety mar- 
gin is too narrow. But it may be very much in- 
creased by raising the standard of service in weight 
and speed. An element that will enter to greatly mod- 
ify it is the age of the locomotives. Toward the latter 
part of the Ufe Qf a locomotive the annual repair charge 
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will mount up to from one-fourth to one-third of the 
first cost. On many roads thirty-five per cent, of the 
first cost is the maximum figure that repairs are per- 
mitted to attain. At that point the locomotive goes 
into the scrap pile. The kind of service so largely 
determines the repair cost, that engines of each 
service, where definitely assigned, should be kept sep- 
arate, and the mileage placed against each. With the 
use of larger engines the repairs charge per engine 
mile should normally increase, though at less than half 
the proportion of increase of weight. The condition 
of the track will affect engine repairs, though it is 
impossible to measure the amount of such ef- 
fect. The length of run, the extent to which 
the engine is allowed to cool between runs, the 
extent of roundhouse inspection and repairs enter 
as large elements in affecting the amount of re- 
pairs. With the perfection of the repair plant there 
will each year be a larger and larger amount of fixed 
expense for interest on first cost, and depreciation and 
maintenance of improved tools and shop facilities that 
are never charged to engine repairs, but are offset by 
economies in shop work. 

A normal engine repair figure is about six to seven 
cents per mile, but it will easily range from five to nine 
cents, according to the service first, and then, accord- 
ing as severally enter all the elements just cited. 

13. REPAIRS AND RENEWALS OF PASSENGER CARS. 

This embraces the maintenance of all cars used di- 
rectly for the transportation of passengers or that may 
be run in connection with passenger traffic as baggage, 
mail, express, pay and private cars, or freight cars fitted 
out to haul passengers. So also will be included milk 
cars and bicycle cars, on the theory that they are but 

a specialization of the miscellaneous service performed 
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by cars generally run in connection with passenger 
movement. 

With the cars are included all their furnishings, fix- 
tures, and movable parts, as bell cord, stoves, coal 
hods, fire extinguishers, links, pins, brasses, lamps, 
water glasses, etc. But oil and waste and tools used 
in oiling cars, and material and tools used in cleaning 
cars are considered supplies, and are an expense and 
not a maintenance charge. 

With all charges applied are included the cost of 
the small tools and material used, the direct superin- 
tendence, and inspection, embracing the car inspection 
on the line of road. This rests on the theory that the 
expense of whatever nature to preserve a car in operat- 
ing condition is a maintenance charge. But the indi- 
rect expense for first cost and interest on first cost, de- 
preciation and repairs of large tools or plants used in 
connection with the coach maintenance, are not charged 
to this account. 

Maintenance is construed to be such applications of 
labor and material or other cost as have an effect last- 
ing beyond a single run or very limited number of 
runs. Thus it is distinguished from expense, and also 
separated from construction or capital charge, by the 
distinction that it is the preservation and not the in- 
crease of an existing number of cars at approximately 
the first physical standard. Thus their renewal or re- 
placement when worn out, damaged, or destroyed, less 
value of scrap, the amount of insurance or any dam- 
ages collected from other parties, is a charge to this 
account. Expense arising out of damage to cars hired 
is also included, because it is that part of the cost for 
a service had which would have been charged to this 
account if the equipment had been owned. It must 
often happen that the type of car will become heavier, 
more elaborate, and more expensive, thus increasing 
the maintenance expense per car and also increasing 
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this account by the excess cost of the new type over 
the old type replaced. Such betterments generally go 
entire to the benefit of the traveling public and cannot 
be connected with any increased earning power or 
economy elsewhere, and so are not generally capital- 
ized. 

Comment. — The cars should be separated into 
classes according to the kind of revenue against which 
they are a direct expense, such as baggage and pas- 
senger, mail, express, milk, sleeping, officers', dining 
cars, etc. Further, only such cars should be included 
in the regular maintenance of equipment account as 
are in revenue service. Cars in special revenue service, 
as a dining car or a sleeping car, under some condi- 
tions, may be withdrawn to separate operating ac- 
counts. Cars used for shop laborers or officers, or 
paymaster or air-brake instruction, should never ap- 
pear in the class of revenue earning cars. This prin- 
ciple is acknowledged in the case of train expense 
of laborers' cars, but there is no reason why it does 
not apply with equal force to maintenance also, and 
to officers' and other such cars. The maintenance of 
these cars should apply as an expense to the depart- 
ment served, else a fixed charge is saddled on our 
general maintenance of equipment account for the spe- 
cial benefit of individuals or departments, and is lost to 
sight. 

The line between supplies and material chargeable to 
maintenance defines the expense of bell cord, carpets, 
coal hods, keys, stove furniture, matting, and wash 
basins, also links, pins, brasses, etc., as maintenance. 
It is confessedly difficult to draw any line. But the 
principle of any distinction made would seem to be 
that articles of direct consumption or whose expense 
is distinctly independent from the general expense of 
the car, through breakage, loss, or special wear, and 
which are separable parts of the car equipment, while 
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not supplies proper, are of a separate class. Their 
current renewal should be charged to expense and not 
maintenance. When the renewals are made at the 
shops, at the time of overhauling a car, as a part of 
the expense of restoring it to standard, they would 
then be a proper maintenance charge. The distinc- 
tion may seem finedrawn, but it becomes obvious when 
we undertake to watch the transportation item, train 
expense. 

Examination. — The repairs charge must be placed 
against mileage, and by classes of cars. Renewals 
must be examined separately, and should bear a re 1 -*- 
tion to time as .well as mileage. Repairs incurred by 
accident should be a further item. The age of the 
cars, the extent of betterment going on, the condi- 
tion of track of which there may be a partial indication 
in the amount of money spent on it, the curvature and 
grades, mileage per car per day, number of stops, the 
standard maintained by current repairs, weather, speed, 
length of trains, and yard usage are factors that enter 
to determine the amount of the expense. It may be 
thought of as between one and two cents per passenger 
car mile. 



14. REPAIRS AND RENEWALS OF FREIGHT CARS. 

This includes the maintenance of all cars of any 
description that carry custom freight, and cabooses 
used regularly in connection with their movement 
With the car are included its movable parts of brasses, 
grain doors, double decking, links and pins, etc., cush- 
ions, lamps, chairs, tables, and like furniture and fix- 
tures of cabooses. The maintenance includes the ex- 
pense of preserving the freight equipment at its origi- 
nal quota and approximately at a first standard, by 
repairs, renewals, and replacement. But it will not 
include the cost and labor in using such supplies, as 
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oil and waste, that are of purely current consumption. 
Payments for damage to equipment hired are a charge 
to this account. The items that constitute a charge are 
the labor and material and cost of small tools and 
superintendence directly used. 

Comment. — The same general criticism applies to 
this account as to the foregoing for passenger cars. A 
grain door is generally a detachable, interchangeable, 
part, whose life has little reference to the life of the 
car. It would seem to be more properly a train ex-: 
pense. Further it will be noticed that the classifica- 
tion includes in this charge a proportion of the cost 
of tools used in lubricating, although the labor and 
supplies used in connection with them have gone to 
train expense. Engine expense in switching bad order 
cars- about repair tracks should go to this account. 

Examination. — This account will be examined on 
the same general lines as the foregoing for passenger 
cars. The mileage to be used will be all mileage, 
whether loaded or empty. But since freight cars are 
freely interchanged among roads and since much of 
the foreign equipment used belongs to private com- 
panies, this account may be greatly influenced by the 
M. C. B. interchange rules that may be in effect. Un- 
der a " rule 8," as it once existed, a very prominent 
road was currently reported to have set up and run 
quite an extensive car repair business for profit. 
Needless to say, this was at the expense of the freight 
car repair accounts of the roads served. 

15. REPAIRS AND RENEWALS OF WORK CARS. 

This includes the cost of maintenance of all rolling 
stock except locomotives permanently assigned to 
service of the maintenance of way and structures de- 
partment, and of all such rolling stock as may be 
only temporarily assigned to this service from com- 
mercial uses, the cost of its maintenance during such 
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time, together with the expense of adapting it for this 
service and restoring it when returned to its regular 
service. The rolling stock is construed to be not only 
work cars and wrecking and boarding cars, but all 
tools and facilities mounted on wheels that run on the 
track. Thus it will include dump, ditching, pile driv- 
ing, hanji, gravel, push cars, etc.; also steam shovels, 
rock crushers, snow plows, track testing and inspection 
cars, etc. With the cars or mounted tools are not 
included any of their equipment that is not a distinctly 
essential and inseparable part of the car or tool. 

Comment. — There is eminent propriety in holding 
these items in a separate account. But the same reason 
that makes this desirable should apply with equal force 
to withdraw them from the maintenance of equipment 
account entirely and place them in the maintenance of 
way and structures account which they serve. This 
is because they are an incident and not the main busi- 
ness of transportation. There can be no good reason 
for including all movable property that chances to be on 
wheels in one great class distinguished from all other 
property and similar to one another in uses, wear, and 
conditions of maintenance by the single general coin- 
cidence that they are on wheels. It would be quite 
as proper to charge repairs of wheel barrows to the 
same account, because they were on wheels and, fur- 
ther, because they were perhaps repaired at the same 
shop. 

Examination. — The cars and tools that go into this 
class are so miscellaneous that their conditions and rate 
of wear will be very diverse. Car mileage is not a 
unit of wear even for the gravel cars and never for the 
pile driver and steam shovel. The best unit is perhaps 
the days' service. The account should grow with the 
more extended use of large tools, and the increased 
expense here should be reflected in a more than off- 
setting economy in the direct costs of roadway work. 
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1 6. REPAIRS AND RENEWALS OF MARINE EQUIP- 
MENT. 

This includes the maintenance of all floating equip- 
ment together with its furniture and fixtures. It is 
a lump account to care for the maintenance expense 
of a service which is extraneous to the general type of 
railroad operations. The expenses of furniture or fit- 
tings used in connection with the renewal or repair 
of a boat in restoring its equipment to standard are 
charges to the maintenance of the boat. Inferentially 
the current repairs and small renewals of these same 
articles, while the boat was in general service, would 
be charged to current expense of operating marine 
equipment. 

Comment.— Since it is an extraordinary and separa- 
ble part of railroad operations it should, so far as pos- 
sible, be made to bear all expenses directly and indi- 
rectly involved in its maintenance. Thus dredges, 
mud scows, and like large tools should be charged to 
this account, not only for their maintenance, but also 
the interest and depreciation on first cost, when their 
first cost may have been charged to capital account. 
They differ from the marine equipment used in actual 
operation. Their life and use are more indefinite and 
irregular and transitory. They are not as rigidly 
maintained up to a first standard, so as to be equally 
convertible directly to money, as the marine equipment 
in actual operation. 

Examination. — The floating equipment must be di- 
vided by kind and nature of service, accident repairs, 
repairs and renewals, shown separately and placed 
against the days in service. The machinery mainte- 
nance should be kept apart from the boat maintenance 
proper. 
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17.. REPAIRS AND RENEWALS OF SHOP MACHINERY 

AND TOOLS. 

This account is intended to include the maintenance 
of all those plants and large tools and machinery inci- 
dental to car and locomotive shop work. It does not 
include the maintenance of the buildings in which they 
are sheltered nor the grounds where they are. That 
is, these are the costs that are locked up in fixed plants 
that have a usefulness not special to any one piece of 
work, but extending indefinitely. Therefore they can- 
not be charged directly to the specific work done. In 
almost no case would their convertible value in cash 
at all approximate their cost, but they constitute uni- 
versal and fixed parts of the operation of a transporta- 
tion property. Their use is not special to any one 
form or part of the work so that it has come to be rec- 
ognized as a subordinate type of operation, only a 
little less directly essential to transportation than 
the rail or cars. It remains at a tolerably con- 
stant quantity from year to year, and therefore 
requires a tolerably constant amount of renewals 
and repairs. It does not include the engine and 
boiler plant of a drawbridge, since this expense 
is an incident to the maintenance of that bridge. It 
does not include pumping stations, since their renewal 
is an incident to the maintenance of buildings of which 
water stations are one item, and their current repairs a 
direct expense of water supply to locomotives. It does 
not include elevators or warehouses, since these are a 
special form of railway operation more or less outside 
of the general type of railway service. 

With the costs for maintenance is included the ex- 
pense of all supplies, as oil, tallow, and waste for clean- 
ing and lubricating. But the expense of fuel and of 
all small hand tools soon worn out, and the current 
general labor employed about the plant, is apportioned 
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directly to the work on the basis of the relative amount 
done. 

Comment. — The tools and machinery constitute a 
definite plant that should have a certain regularity of 
expense for repairs and renewals that is large enough 
to bear watching. There are other current expenses 
equally undistributable. Therefore, it would seem 
obvious that the expense for supplies, like oil and 
waste, should be also separated from the maintenance 
cost of the machinery as coal is. The basis defined for 
the apportionment of undistributed expense, as " rela- 
tive amount of work done," although apparently ex- 
plicit, is in practice interpreted very ambiguously. 

Examination. — : This is made up of such irregular 
items that there are hardly any general specifications 
for watching it. From the nature of this account it 
will very directly affect all those accounts which are 
largely made up of shop labor, because the tendency 
to larger and more efficient machine processes in dis- 
placing labor will be to reduce the amount of the di- 
rect charge to accounts benefited. The age and type 
of the machinery must largely enter to explain this 
account. 

l8. STATIONERY AND PRINTING. 

This includes the stationery and supplies of the 
maintenance of equipment department, but it does not 
include the stationery used by the auditor in handling 
figures from this department. Fuller explanation is 
made under head of the same item in maintenance of 
way and structures department, which is practically 
of the same nature. The item is perhaps more impor- 
tant in this department, but yet hardly would seem 
to justify a separate itemization. 



tl6 RAILWAY OPERATIONS. 



19. OTHER EXPENSES. 

This includes all those costs outside of superintend- 
ence and tools and machinery that are not distributable, 
as the general current expenses of shops for heat, 
light, ice, policing, switch engine to move material, 
etc. It will also include all unlocated expenses of the 
department. The maintenance and operating of the 
plants for the electric lighting of other departments 
are charged to this account. 

Gratuities to shop employees, expense of libraries, 
reading rooms, Young Men's Christian Associations, 
or educational courses about the shops are analogous 
items, which are generally understood to belong to this 
account. Depreciation of obsolete material, when it 
cannot be located to specific heads, also expense of 
strikes, are charged to this account. 

Comment. — The reason is not plain for charging 
to this department the current expense of other de- 
partments for making their light. 

Examination. — This is an administrative expense. 
The chief regular item is for heat and light, and this 
should have some relation to the seasons. Although 
it is the method of disposing of irregular costs which 
cannot be placed elsewhere, it is a very independent 
account, and does not affect other accounts. 



CONDUCTING TRANSPORTATION. 

20. SUPERINTENDENCE. 

This is the expense for operating officers and their 
fixed establishments of clerks and attendants. 

"Superintendence" is in the nature of an expense be- 
cause it is of current consumption, recurring monthly. 
It differs from the usual nature of an expense in that 
it is very inflexible, being more or less of a fixed charge 
that has not immediate reference to the current volume 
of business. It is a general expense, because its effect 
cannot be specifically measured and its cost apportioned 
to the accounts benefited. It is usually thought of as 
the oversight and direction of the work of subordi- 
nates, but the gradations in railway service are so 
many that so limited a definition quickly leads to 
confusion. 

In classifying superintendence it must be grouped 
under those parts of the operation to which it is special, 
within which it is general, and for which it is a fixed 
charge. Thus the expense of the general manager 
could not be charged to superintendence maintenance 
of way and structures. His service is not special to 
that department, nor could the wages of the foreman 
of a floating bridge gang be charged to the same ac- 
count, because his service is not general throughout 
the entire department to which he belongs. 

" Conducting transportation " is the direct cost of 
moving and getting the business. It will therefore in- 
clude both transportation and traffic superintendence. 
It embraces first the costs, under each head, that are 
general for the entire road, such as general superin- 
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tendent, assistant general .superintendent, superin- 
tendent of transportation, superintendent of car ser- 
vice, traffic manager, assistant traffic manager, general 
freight agent, assistant general freight agent, general 
passenger agent, assistant general passenger agent, 
general ticket agent, assistant general ticket agent, 
general baggage agent, and express superintendent, 
with their establishments. Next, because the road is 
a unit and its operating divisions are not increased or 
decreased from time to time, according to the imme- 
diate volume of business, the division superintendent 
and his train master and their staffs are included in 
this account. But the subordinate officers of the traf- 
fic department are not included in this account because 
their organization is highly flexible and traffic divi- 
sions, not being defined by physical conditions, may 
be readily conformed to trade necessities, which are 
subject to constant change. 

On one side the account verges close upon the classi- 
fication, station agents and clerks, by such stages as 
superintendent of transfer stations, superintendent 
of terminals, general agent. The line of division must 
be determined from the local conditions and in accord- 
ance with the general principles given above. 

With the officer is included his establishment, 
because it is an organized staff, paid by salaries, 
which are determined not on the piece work or day 
wage principle so much as the general value of the 
service rendered over a considerable period of time, 
tending to render the nature of the expense a fixed 
charge. 

Current office expenses of heating, lighting, ice, 
water, rent, porter, express charges are included, as 
also all the current expenses of private cars (but not 
the cost of moving them) used by the officers desig- 
nated. 

The superintendent of telegraph is not included, be- 
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cause his expense is provided for elsewhere, nor are 
officers of marine equipment, nor surgeons, nor road 
foremen of engines, nor superintendent of dining-car 
service or fast freight lines. The theory is that their 
services are special to parts only of the general opera- 
tions. Freight claim agents and live stock agents, 
their offices and expenses, are chargeable to loss and 
damage property account. The car accountant is in- 
cluded, however, in this account. No part of the 
expense of superintendence maintenance of equipment 
is charged to this account. 

Comment. — The same reasoning that would place 
the freight and ticket auditors in the general expenses 
would apply with equal force in case of the car ac- 
countant. Only such part of his duties as the dis- 
tribution of cars, is strictly connected with the trans- 
portation department. As recorder and accountant of 
car movements, he is of the same class as the depart- 
ments of the auditor's office. With the current ex- 
pense of private cars should be included the cost of 
train crew and fuel and supplies consumed in moving 
them, also a car hire charge to cover the interest on 
and depreciation from first cost and the expense of 
maintenance. This is because it is an expense that is 
incurred entirely for this purpose and has no direct 
relation to revenue. Rent is mentioned as an item of 
this account, whereas it is specifically provided for in 
the account " rent of buildings and other property." 
There would seem to be good reason for separating 
superintendence, traffic," to a separate head from 
superintendence, transportation," because they are 
different kinds of work and represent separate responsi- 
bilities. 

Unfortunately loss and damage of property are an 
inseparable incident to transportation. They necessi- 
tate a staff as regular and essential to the road as the 
freight auditor. It should be recognized as a fixed 
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feature of operation and be included in the general 
charge for traffic,, superintendence, instead of the ac- 
count " loss and damage property/' * which should 
only include the actual amount of damages paid and 
irregular expenses incurred. 

Examination. — This must be regarded as largely a 
fixed charge so far as increases are concerned, so that 
when they occur they must be closely scrutinized. The 
transportation superintendence will be primarily in 
proportion to road mileage modified by considerations 
of traffic density as shown in train mileage. The traf- 
fic expense should bear some approximate relation to 
tonnage, especially competitive tonnage. But like all 
staff expenses it must be examined directly as well as by 
comparison with the work which it is supposed to do. 

21. ENGINE AND ROUNDHOUSE MEN. 

This account includes the wages cost of handling 
engines at terminals and over the road when engaged 
in commercial business, except that it does not include 
the cost of coaling engines. The expense in case of 
maintenance of way or shop locomotives is charged to 
the account benefited. It will include the cost of en- 
gineers, firemen, hostlers, dispatchers, wipers, oilers, 
cleaners, ashpit men, call boys, general roundhouse 
labor, and superintendence. But the time of any 
men engaged in repairs is charged to " locomotive re- 
pairs, maintenance of equipment' ' The handling of 
dead engines preparatory to repairs is chargeable to 
this account. 

Comment. — The salaries and expenses of traveling 
engineers or road foremen of engines are charged to 
this account. They are of about equal service to both 

* The language used in the classification is not always inter- 
preted to include freight claim departments. Many roads charge 
their expense to '• superintendence conducting transportation," 
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the maintenance of equipment and conducting trans- 
portation departments. If it is thought best to place 
them in conducting transportation they should be 
charged to superintendence and not to engineers and 
firemen, because they are a staff service. 

Examination. — This account has in nearly all of its 
items a direct relation to mileage. It is distinctly an 
expense and in no degree a maintenance item. It is 
independent of, and not affected by, the type of other 
parts of operation, except the extent and convenience 
of the terminal facilities. The engineers and firemen 
being generally organized labor, whose wage schedule 
is largely determined by contract, it is liable to large 
single fluctuations by changes in these contracts. 

22. FUEL FOR LOCOMOTIVES. 

This account includes the cost of fuel consumed by 
passenger, freight, and switching locomotives and the 
cost of handling fuel until placed on the tender of the 
locomotive. It should include not only the first cost, 
but also the expense of a fuel agent and staff and all 
transportation charges that may be assessed. Loss of 
coal in transportation, by wreck, should be borne by 
the general loss and damage account, if full commercial 
rate has been assessed. If hauled at company rate or 
no charge at all, the fuel account should bear the loss. 
The cost of handling will include all current costs for 
labor and supplies and the operation of any plant for 
handling, but not its maintenance. 

This is so large and congruous and constant an 
item of expense that it is very properly kept in a sep- 
arate account. The handling of it is so closely allied 
with its distribution that it is logical to include it with 
the other costs. 

It should be shown by kind of service. 

Examination. — This will vary directly as car miles 
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for each service, except switching, where it should 
have an approximate relation to engine days. In dif- 
ferent parts of the country the cost of coal varies 
greatly, reaching from eighty cents to six dollars a ton. 
The facilities for handling, the grades, skill in firing 
and running, speed and number of stops, all enter to 
directly affect the cost. 

23. WATER SUPPLY FOR LOCOMOTIVES. 

This is a considerable and congruous current ex- 
pense of operation, but, unlike fuel, it is only indirectly 
related to the immediate volume of business. It in- 
cludes the cost of water supplied to locomotives to- 
gether with the current costs for labor, and supplies, 
all tools, and small current repairs of the machinery 
plant at water stations. But it does not include re- 
pairs to buildings or renewals of the machinery which 
are a charge to maintenance. It will also include the 
cost or rent of water rights. 

Examination. — This item is for the most part a fixed 
charge, and except where the water is purchased out- 
right in gallons from cities or other parties, the quan- 
tity used has no direct effect in regulating the ex- 
pense. Hence there is no good reason for making any 
charge to other departments that irregularly or in a 
small way avail themselves of it, as work trains or 
shop trains. The repairs of fixed property in con- 
nection with the water supply is a further fixed charge 
and is very properly carried to a subhead of mainte- 
nance. A litofuge should be charged to this account. 

24. OIL, TALLOW AND WASTE — LOCOMOTIVES. 

This expense of lubricants is a large one, can be 
easily measured, and is largely within regulation. The 
conditions affecting its use are generally uniform. 
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Thus it is a very obvious heading of expense. With 
it goes naturally the waste used with it. 

Comment. — Oil used in lighting and cleaning does 
not serve the same use, does not cost the same, is not 
within the regulation of the same men, and therefore 
should not be in the same class. It would be a more 
proper charge to other supplies. This expense should 
be kept separate for passenger, freight, and switch en- 
gines. It should bear a direct relation to miles. It 
is affected by the seasons, grades, and speed. 

25. OTHER SUPPLIES — LOCOMOTIVES. 

All supplies for locomotive running and handling 
in regular service not already designated, are em- 
braced in this account, and all tools used to equip loco- 
motives for service. These supplies, for the most part, 
will be those used in the roundhouse work, such as 
sand, waste, lamp black, etc. Torpedoes, switch keys, 
and links and pins are better as a train expense charge. 
Supplies furnished to work or shop trains are not 
charged to this account. The cost of fuel and labor 
at sand house enters into the cost of the sand, which 
is included here. 

26. TRAIN SERVICE. 

This account is to cover the wages cost of moving 
revenue trains between terminals outside of the costs 
for motive power, which are provided for in the ac- 
count engine and houndhouse men. Thus it will in- 
clude all the railroad's employees on the train, except 
those on the engine. They will be conductor, ticket 
collector, brakemen, and flagmen, together with any 
form of special service put on for the better conven- 
ience of the passenger service, as water carriers, car 
porters, etc. But conductors of specially conducted 
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tours, guides, and like extraordinary expense of special 
service should be charged to outside agencies. Pilots 
necessary in case of washouts, in going over another 
road, will be charged to train supplies and expense. 

Comment. — The reason that eliminates the porters 
of private cars from this account would eliminate also 
the other train service expenses of a full train run 
special for officers' purposes. The type of train serv- 
ice on passenger and freight trains is sufficiently dif- 
ferent to justify two heads of accounts instead of one. 
If enginemen on switch engines are included in the 
account engine and roundhouse men, the switching 
crew of the switch engine should be placed in the 
account train service. But terminal service is of so 
distinct a nature that, instead of consolidating its ex- 
pense with road service, it should be carefully sep- 
arated. 

Examination. — This account is directly related to 
miles by kind of service. It has very little effect upon 
other accounts, unless by reduction of pay the service 
should at any time be so far lowered and demoralized 
as to increase the liability to accident or delayed train 
movement, resulting in increased repairs or fuel ex- 
penses. 

27. TRAIN SUPPLIES AND EXPENSES. 

This account includes all those supplies of current 
consumption incidental to revenue train movement, 
not used directly on the engine. Supplies differ from 
material used in maintenance, and in respect to how 
long a specific application will last. Articles of cur- 
rent consumption, with a usefulness extending only 
over one run or a very limited number of runs, as oil, 
waste used in packing boxes, ice, oil or gas for light- 
ing trains, soap, rags, and sponges used in cleaning 
cars, fuel for heating cars, small tools, fittings and 
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movable parts of cars when irregularly applied and 
not at times of periodical overhauling of cars, as bell 
cord, window sticks, fire protection equipment, links* 
and pins, parts of the train outfit subject to irregular 
expense by loss or special current wear or breakage, 
as flags, torpedoes, wrecking frogs, lanterns, lamp 
wicks and chimneys, water glasses, uniforms and 
badges when paid for by the company; irregular and 
extraordinary expenses incidental to train movement, 
as trackage and pilotage paid to other roads at time 
of a wreck, expense of transferring passengers around 
a break in the line by washout, defective bridge, etc., 
provisions and supplies for feeding passengers and 
stock of delayed trains, etc. With the material is in- 
cluded the expense of labor, and with those regular 
forms of expense such as heating, lighting, icing, 
watering, cleaning, etc., are included the cost of all 
small tools and incidental supplies. 

Comment. — The laundry and supplies of all kinds 
for officers' cars should be charged to the current ex- 
pense of their offices, for the same reason that similar 
expenses are similarly charged when incurred at the 
office. The train expense of dining cars, or like ex- 
traordinary service, should not go into this general 
account unless the dining car has become incorporated 
as a permanent and inseparable feature of regular 
operation, and the question whether it pays has ceased 
to be a consideration, so that its operations are no 
longer kept in a separate operating account. 

In case of lighting and cleaning and icing very con- 
siderable subordinate plants are necessary beyond the 
small tools of current consumption. It is not defined 
where the line shall be drawn between those things that 
are tools and those that are full plants, whose cost goes 
to capital account and whose renewal goes to main- 
tenance. (Things of irregular application and special 
use, as grain doors, labor ^nd material for extemporiz- 
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ing double decking for stock cars are properly train 
expense and not car maintenance.) 

Examination. — Most of the items of this account 
have a direct relation to miles of specific service. If 
the wrecking equipment is insufficient on a road it may 
follow that the engine and train service costs for de- 
layed time are heavy. If some trains are heated from 
the engine and some from stoves there will be irregu- 
larity in this account The amount of refrigerator 
service will largely determine the icing expense; the 
standard of car lighting may vary widely, according 
to competitive necessities. Inconsiderate economy, in 
this expense may be reflected by heavy damages in the 
loss and damage account, or undue pinching in the oil 
supply may result in hot boxes and the increase in 
train costs due to delayed time. But for the most part 
the standard of train service cannot vary through a 
very wide margin, and therefore this account cannot 
greatly affect other accounts. 

28. SWITCHMEN, FLAGMEN AND WATCHMEN. 

This account is intended to include all those wages 
costs incidental to actual running of trains which are 
not a part of train service nor roundhouse expense, and 
are not in connection with the telegraph nor station 
service (except signalmen and station policemen). 
Such would be switchmen, yard masters and clerks, 
switch tenders, callers (when special to trainmen and 
not for enginemen), crossing gatemen and flagmen, 
station policemen, watchmen, and detectives. These 
men are employed for the sole purpose of facilitating 
and safeguarding train movement. They differ from 
trainmen proper because they are not specifically con- 
nected with individual train movement, and further 
because, outside of the switchmen and yardmen, they 
are $ fixed charge on train movement Thvis they 
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do not vary directly with the volume of business han- 
dled. 

Comment. — As it is obviously the intent of this ao 
count to provide only for such expenses of moving 
trains as are not cared for in the previous headings, 
together with telegraph expenses, it would seem that 
watchmen and detectives and station policemen were 
too broad classes to be included without some limita- 
tion. Station policemen, for the most part, are for 
handling the passengers before they get to the train 
shed and are as proper a charge to station service as 
the -ticket agent who sells the passenger his ticket. 
Watchmen and detectives should include only those 
employees who are occupied exclusively about the 
yard, in watching loaded cars or in locating robberies 
strictly in connection with train movement. If the 
switching crew of a switch engine are properly charge- 
able to this account, the enginemen of the switch en- 
gine should be also. While it is true that the crossing 
flagmen and watchmen and signalmen are direct inci- 
dents of train movement, yet they are not directly re- 
sponsive to the volume of business. They are practi- 
cally fixed charges to train movement and more closely 
related to station .service than to this account, which is 
so closely analogous to train service. 

Examination. — This account will include a variable 
amount of commercial service in the placing of cars to 
private sidings. The fluctuation in the amount of 
commercial service will be reflected in the switching 
charges balance, together with its own regular work of 
marshaling and breaking trains. Taken in connec- 
tion with some of the items of train supplies and ex- 
pense it corresponds to the expense, roundhousemen, 
for engines. It will vary through a wide margin ac- 
cording to the condition of the terminals, which on 
most railroads are surprisingly deficient or poorly 

planned. The number of flag crossings differs widely 
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at different places, and municipal regulations may at 
any time increase them. 

29. TELEGRAPH EXPENSES. 

This account includes a form of service that is dis- 
tinct in a class by itself, because it involves a certain 
order of skill, requires a limited number of fixed con- 
ditions, and for the most part is of one general grade. 
It is closely allied to station service, but is even more 
distinctly a fixed charge on train movement and gen- 
eral business of the road. With the telegraph is in- 
cluded the telephone, because of the same general na- 
ture in its operating conditions. All telegraph serv- 
ice, also all the telephone service, except that at the 
general offices, is charged to this account. With the 
telegraph service for the business of the road is in- 
cluded, at such points as there are joint offices, the 
commercial business of the associated telegraph com- 
pany. The expense of all such service, unless specifi- 
cally shared by the telegraph company, is charged to 
this account. Telegraph expenses are construed to be 
the wages of operators, train dispatchers, messengers, 
clerks and attendants of telegraph offices, together with 
the cost of heating and lighting, supplies used for* 
charging batteries, current expense of dynamos or cur- 
rent otherwise had, rent of lines, and such proportion 
of the salaries and office expenses of superintendent 
and assistant superintendent of telegraph as is borne 
by the road. The wages of employees, coincidently 
engaged in the telegraph and other service, as station 
agent or clerk, are apportioned to this account on the 
basis of the service rendered. 

Comment. — This account includes, first, the teleg- 
raphy incident to the direct movement of the trains 
(excluding signalmen), such as train dispatchers and 
operators; next the use of the wire by the transporta- 
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tion department for other business than actual train 
movement, and then by all other departments ; next the 
rental or operation of indefinitely determined private 
lines, the telephone expense of stations, and all offices 
except the general offices, and finally the commercial 
business of the associated telegraph line at joint agen- 
cies. Each of these different uses is subject to consid- 
erable fluctuations and may indefinitely increase. The 
increase may be entirely judicious, but its benefit avails 
the special department served, and is never placed 
against the increased expense incurred. This might 
still not be raised as a very serious objection, until an 
outside interest, as the telegraph company, becomes the 
beneficiary. It is true the profits of such business are 
•shared on a fixed basis, but the telegraph superintend- 
ent, who has at certain points the option of separate 
offices, or joint offices at a slight added expense, will 
perform joint service only at those points where the 
railroad share of the revenue on commercial business 
is greater than the increased expense. Within the 
margin where those options prevail, where increase of 
expense must be directly offset by increase of revenue, 
he is practically conducting a separate business; his 
earnings are not the earnings of the road at large, but 
of his particular department, and they should be ap- 
plied directly to the credit of these optional expenses. 
The net credit only should be shown as an earning and 
net debit, if the account stands that way, be added to 
his expenses. 

It will not be practicable to charge the service per- 
formed for other departments over the regular lines. 
But the expense of short telegraph or telephone lines, 
it would be entirely proper to charge to the depart- 
ment served. At least this should continue to be the 
case until the extended use of this kind of service has 
become a fixed and inseparable type of the railroad 
operation. It should be so until it has long ceased to 
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be looked upon as a mere convenience or special econ- 
omy. Thus the telephone service of stations is not 
yet a universal necessity nor even a permanent neces- 
sity at all stations, where it may be in present use, and 
so long as the amount of the use is optional and sub- 
ject to change it would seem proper to charge it to 
station supplies and expense, where are placed those 
expenses that are for the convenience of the agent and 
within his control. 

In apportioning the time of a man to telegraph ex- 
pense, where any part of his time renders his employ- 
ment already a necessity, it is doubtful if any real 
information is had by dividing his time arbitrarily, and 
certainly none, when the basis of " service rendered " 
is construed to be relative time employed. But where 
a basis has been set up it is essential that it be after- 
ward strictly adhered to, except for the best of reasons. 

Examination. — This should, for the most part, be an 
approximately fixed cost from month to month. But 
its service is open to such irregular demands of de- 
partments, other than the transportation department 
proper, that it is difficult to locate all the effects that 
follow on a contraction or expansion or inefficient 
standard of service. Certain parts of its work must 
be with absolute dispatch and certainty. An order of 
precedence is generally set up for all business that has 
access to the wire. Down this order of succession is 
played out the effect of a congestion of work when 
the wires are overburdened. Thus the fluctuation in 
the volume is evened up. It must often happen that 
business not generally of the first precedence is some- 
times of vital importance, and delays occur that are 
very expensive in their effects. 
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30. STATION SERVICE. 

This account includes the wages cost for those serv- 
ices not directly connected with train movement, but 
necessary to the handling of the freight and passengers 
that the trains haul. But it includes only such labor 
as is required for the necessary and recognized form 
of service of a public carrier to the community. Ex- 
traordinary service, such as a downtown freight or pas- 
senger office, does not belong to operation under 
normal conditions. It is charged to outside agencies* 
This account necessarily includes all the labor inci- 
dental to operation of a station, such as receiving, deliv- 
ering, billing, routing, reporting freight, quoting rates, 
selling tickets, calling trains, keeping gates, dispensing 
information, checking baggage, care of parcel room, 
keeping accounts, collecting and remitting cash, han- 
dling mail, caring for stock in transit, and "work- 
ing " through cars, care of warehouse, switch lights, 
buildings, etc. If the warehouse system is in vogue 
in connection with regular business, it includes all the 
cost of warehouse operation, as tallyman, weighmaster, 
etc. If store door delivery is practiced, it includes the 
labor of teamsters. Where at the smaller stations the 
functions of several men are united in the duties of 
agent his wages are properly charged to the station 
service. 

Comment. — Where there is any irregular service for 
which a charge is had, such as a cab service, warehouse 
service, parcel room, or eating house or hotel, such 
revenue should be first applied to its direct expense, and 
only the net amount (if a debit) passed to expenses un- 
der this heading, and the net earnings (if an earning) 
should be placed in the general earnings of the road. 
Watchmen at crossings and about warehouses, and de- 
pot policemen, are more closely allied to this general 
class of expense than switchmen, yardmen, and watch- 
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men where they are placed. If there is good reason 
for withdrawing the special service of downtown 
freight and ticket offices from this account, the like 
extraordinary service of store door delivery or free 
warehouse service should be charged to similar ex- 
traordinary account. 

Examination. — This is essentially a fixed charge on 
transportation or train movement. At the large sta- 
tions the agent's duties verge close upon those of a 
superintendent of terminals, and division freight agent, 
or general agent. The relation at this point between 
this account and superintendence transportation is very 
close. The variable extent of the service rendered to 
the public will very largely affect this account. Sta- 
tions on the line of road may be too near together, or 
the extra services performed without charge at a com- 
petitive point may be excessive. 

A tendency on some roads to place the work of the 
auditor's office on the agents has often increased this 
account unfairly. 

31. STATION SUPPLIES. 

This account includes the cost of supplies of all 
kinds consumed at stations. It is the cost of material 
corresponding to the foregoing account for labor 
which is station service. It will also include the labor 
incidental to heating and lighting. Therefore it will, 
for the most part, embrace the expenses that serve the 
same uses. Primarily the distinction between this and 
the station service is that this is the expense for ma- 
terial and that the expense for labor. But more funda- 
mentally this conforms more flexibly to actual use. 
It is more directly within the discretion and control 
of the agent. It may instantly be curtailed pr in- 
creased without the wholesale demoralization where 
labor is involved. Being supplies, it includes only 
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such material or forms of expense as are of current 
consumption. The line between what is a current sup- 
ply and what is maintenance of the depot is confessedly 
difficult to draw, and at the last must be arbitrary. 
The classification has defined the repairs and renewals 
of buildings and fixtures to include repairs and re- 
newals of fixtures and furniture. Station supplies, 
therefore, would include all other expense connected 
with the station, save the wages expense of general 
forces and stationery and printing, which are pro- 
vided for elsewhere. But in practice the strict letter 
of the classification is modified. Thus trivial current 
repairs of fixtures due to special wear, as repairs of 
a grate, are considered an expense. The repairs and 
ordinary renewals of furniture, tools, and small fittings 
are treated in the same way, while the renewal and 
general repairs of fixtures, and the extraordinary re- 
newal of furniture are construed to be maintenance of 
the building. In addition to those expenses for uses 
in and about the depot, this account includes all the 
expenses incidental to its special forms of service, as 
the cost of horses, wagons, feeding and care of horses, 
salary of a veterinarian at stock yards, bedding, feed, 
and water for stock in transit. Miscellaneous general 
expenses on account of agencies, as cost of badges and 
uniforms, premium on bonds when borne by the rail- 
road, will go to this account. 

Comment. — Similarly, as would seem obvious, in 
the foregoing account of station service, the cost of 
extraordinary services should be carried to extraordi- 
nary accounts. It would seem to be stretching pretty 
widely the license of a statistician to include wagons 
and matches in the same class of supplies. 

Examination. — This will sustain practically the same 
relation to other accounts as station service, and only 
differ from it in that it is more flexible. 
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32. SWITCHING CHARGES — BALANCE. 

This account is the net amount paid for switching 
engines and cars over tracks that are the property of 
another road or private individual, arrived at by first 
deducting the charge of our road for similar service. 
It is an arbitrary charge per car without reference to 
weight or lading. The expense of this switching is 
variously borne, according to the competitive condi- 
tions that exist. Sometimes it is a mere arbitrary 
charge collected directly from the shipper as a switch- 
ing charge. Again it is covered by and included in 
the freight rate which the shipper pays, but which is 
not specifically charged as switching. Again it is paid 
by the railroad, becoming a definite expense to han- 
dling that particular line of business. Where two or 
more roads form a line to profit by through business 
originating at a terminal where such switching dis- 
ability exists, they may elect to participate in this ter- 
minal expense. In such case the terminal road by the 
amount of this expense, collected from the other roads 
of the line, acts merely as a clearing house. The 
amounts of such collections, of course, would be ap- 
plied to the credit of such accounts as had been first 
debited for the expense. But this should be a mere 
accommodation account and not the expenses item 
" switching." 

Comment. — The tracks where switching charges oc- 
cur are permanent property, and their use is generally 
regarded as an exclusive privilege. Whether they shall 
be used is not an option of the operating officer, but 
a necessity if a certain line of business is to be handled. 
There is nothing in the nature of such service per- 
formed by other roads that is interchangeable with 
similar service performed by our own road which may 
be used to offset the expense. Therefore there can be 
no good reason for showing this expense at the net 
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figure. In other words, the switching we may do on 
our own road has no effect to reduce or increase the 
switching done for us on a connecting road. 

Examination. — This is a traffic expense. It may 
be considered the commission paid for certain kinds of 
competitive business. But so soon as it is reduced to 
a net figure, made out of the earnings and expense of 
two different things applied against each other, all sig- 
nificance is lost. 

33- CAR MILEAGE — BALANCE. 

This account is the amount of the net figure of all 
settlements with other roads, firms, or individuals for 
the use of passenger and freight cars, interchanged on 
a mileage basis. The railroads, by agreement, recog- 
nize only two classes of freight cars in car interchange. 
Therefore within each class the settlement is upon the 
general theory of car for car. While the present 
mileage basis only imperfectly follows this theory, by 
making the basis car mile for car mile, the obvious 
justice of the proper principle has so far forced itself 
on railway managements that we may shortly expect 
this basis to be in use, with certain necessary modifica- 
tions. Cars are of different kinds and serve different 
purposes, sometimes so exclusively that the cars at 
hand at any one time may be utteriy unserviceable for 
the business in hand. But, in general, a car is entirely 
interchangeable, and car mileage is a highly inter- 
changeable account. Therefore there is eminent pro- 
priety in showing it as a net figure. 

Examination. — This account, from its very nature, 
has a direct relation to freight revenue, and yet, para-, 
doxically, so variable are the conditions on which this 
relation rests, that the effect of one upon the other 
can never be traced. We know, other conditions being 
equal, that a debit car mileage balance should indicate 



I36 RAILWAY OPERATIONS. 

a heavy business, which so far has made extraordinary 
demands on equipment. But the other conditions will 
never long remain normal, the business may have been 
ruinously competitive, or the loading bad, or the car 
detentions excessive, or the car distribution very poor. 
The mileage rate is constructed on the basis of cost, 
being the interest on first cost, depreciation, and re- 
pairs carried out to a mileage rate on the basis of the 
average car performance. But the value of a car at 
any one time for a specific shipment may range all the 
way from an amount equal to so much of the mileage 
rate as covers repairs of the car, up to the amount of the 
net revenue to be derived from that shipment after the 
direct costs have been deducted, depending altogether 
on the supply of cars at that instant available. Ac- 
cording as supply and demand vary, as they do con- 
stantly, the value of its car service to a road will vary. 
But, meanwhile, the remuneration for cars away from 
home or the price of cars borrowed remains the same. 
Hence it follows that a debit car mileage balance has 
a very variable significance and may be far from hav- 
ing the meaning which it is too often taken to indicate. 



34. HIRE OF EQUIPMENT. 

This account embraces the payments for hire of 
equipment, which have not been provided for, by the 
car mileage account. Thus it will include hire of loco- 
motives and also the hire of cars when outside the 
general plan of car interchange and on a different basis 
of settlement, as the hire of a series of cars at a fixed 
monthly rate or of an extraordinary type of car at a 
special figure to cover the costs of the special devices 
in its construction. Owing to the movable nature of 
all equipment, this account is very properly a net fig- 
ure, because the two sides of the account are highly 
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interchangeable; that is, every debit directly tends to 
produce an offsetting credit, and vice versa. 

For the same reason, as the car mileage debit or 
credit balance can have no fixed significance, we may 
not attach a rigid interpretation to the figures of this 
account. Generally it is the cost for hire of equip- 
ment of special design, to meet the irregular needs of 
a special line of business, which perhaps might not 
otherwise be had. Where it is due to the inadequacy 
of ordinary equipment, if the rate is not excessive it 
still may not be a bad showing, because the demand 
for cars may be so irregular that it is cheaper to hire 
cars to meet the extraordinary exigencies than main- 
tain an equipment which for much of the time is in 
excess of the demand. 

35. LOSS AND DAMAGE. 

This account is intended to include all those ex- 
penses arising out of loss or damage to freight, bag- 
gage, or other goods for which the common carrier is 
liable, or loss or damage to property along the 
right of way resulting from irregularities in the 
conducting of transportation or defects of opera- 
tion generally. With the direct payments for loss 
or damage are included all incidental, special costs, 
as, witness expenses and fees in litigation arising, 
payments for detection of thieves (not the salaries 
of regular detectives, which are provided for under 
switchmen, yardmen, and watchmen), repacking, 
transferring, or caring for freight irregularly ^ 

delayed in transit (except live stock when delayed 
in wrecks, which is charged to train supplies), together 
with all the regular special costs incidental to this fea- 
ture of operation, as the wages and expenses of ad- 
justers and special agents. But insurance premiums 
or legal expenses or court expenses are not included, 
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Damage and loss may not necessarily be physical, but 
may be such as is due to change of markets while the 
shipment was delayed in transit. With the actual 
losses paid are included the expenses of the office ad- 
justing the claim.* 

Together with the railroad's expenses arising out of 
its negligence as a common carrier are included the 
cost of settling claims of abutting property holders and 
interests for damage and loss caused by defects of 
operation or construction or standard of maintenance, 
such as stock killed, burning of crops or buildings from^ 
fires set from the locomotive, overflow due to insuf- 
ficient culvert, etc., and all incidental expenses as 
above. 

Comment. — The liability as a common carrier and 
the liability as an operating concern, to adjacent prop- 
erty holders, differ in the conditions on which the 
liability, is based. But they belong to the same class 
in that they are both due to the negligence of opera- 
tion and of the same department of the road, and they 
constitute a risk incidental to the same form of work. 
But those liabilities for damage to crops by overflow, 
or damage to property in the blasting of rock by the 
maintenance of way department, etc., etc., are inci- 
dental to a different form of work that serves a dif- 
ferent use, and which is within the control of a dif- 
ferent part of the operation. It does not seem proper 
that it should go into this account, but should be a 
direct expense to the department served. 

When a railroad elects to throw into one grand total 
the estimated amount of this expense for a given 
period, and divide it out in monthly installments, or on 
the basis of train or car miles, the money paid out in 
this way differs in no respect in the uses it serves, from 

# It is not clear that the classification places the claim depart- 
ment under this head of expense, but from the language suck 
interpretation is easily possible, 
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the money paid directly for loss by accidents as they 
occur. Yet the classification provides for all such pay- 
ments to be charged to " general expenses, insurance." 
The reason for this is not plain. Any employees, as 
adjusters or detectives, who have become incorporated 
into the permanent staff of the road, and are not an 
irregular or uncertain expense, should not be charged 
to this account. 

Examination. — This account primarily should bear 
a direct relation to train miles. Being purely a contin- 
gency account it is exposed to the most extreme fluctu- 
ations. The extent to which cars are " worked " and 
seals broken, the laxity of discipline and the general 
morale of the service, the law-abiding character of the 
territory served, the extent to which yards are lighted 
and policed, the character and value of the goods car- 
ried, are the obvious general considerations that con- 
trol loss and damage to freight. But, in addition, 
there is a constant tendency to increase the carrier's 
liability, either by more liberal interpretations and even 
entire disregard of the provisions in the bill of lading, 
or by a lax enforcement of packing and crating regu- 
lations. A rigidly enforced rule for heavy loading of 
merchandise cars, a false economy in the station ex- 
pense for seals that shall permit the use of an inferior 
seal, equipment at such low standard of maintenance 
as to allow of leaky roofs, an indifferent grade of 
tallymen at transfer points, are all among the many 
forms of mistaken economy that must in part be com- 
pensated in this account. 

36. INJURIES TO PERSONS. 

This account includes all payments for injuries to 
persons, whether by award of court, or private settle- 
ment, or as mere gratuities. It also embraces all inci- 
dental CQSts arising from the injury of persons, as thdr 
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transportation, hospital and medical expenses, board 
and funeral expenses, coroner's and witness' fees, but 
not lawyers' fees or court expenses, which are charged 
to legal expenses. It will embrace the salaries and ex- 
penses of administration of any permanent salaried 
surgical staff and of others employed in the adjust- 
ment of claims. 

With injuries that are purely physical are classed 
those irregularities in the treatment of passengers that 
are construed to be inconveniences, discomforts, in- 
vasion of rights, or indignities such as ejectment from 
the train, putting passenger off at wrong destination, 
physical violence by trainmen, etc., together with all 
incidental expenses as above. 

This account includes all personal injuries whether 
to passengers, trespassers, the public who may not be 
trespassers, transportation employees, or the employees 
of any other department of the railway service. 

Comment. — When there is a regular surgical staff 
that constitute a fixed establishment, it is questionable 
if they are not of the nature of a general administrative 
expense to be included in superintendence. But all 
surgeons of irregular employ, or paid in fees, belong 
strictly to this account. If it is proper to include other 
fees incidental to this expense as being irregular 
charges special to this feature of operation, it would 
seem that the legal expenses that are paid by fees either 
to lawyers or courts, being irregular expenses, special 
to this account, should be charged to this account. 

Although the risk assumed by the railroad is dif- 
ferent in the case of passengers and in the case of 
trespassers and the general public, yet both are a com- 
mon incident of operation, that has a direct relation 
to the amount of train mileage. They properly come 
under the same class. But the injury to an employee 
not engaged in transportation, as a bridge carpenter 
falling from a bridge, or shop hand losing a finger at 
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the bench, is an incident to the particular service on 
which he is engaged, and should properly be considered 
as one of the elements of its cost, both because it had 
not occurred, except for that particular work and also 
because it is largely within the regulation of the service 
where engaged. Injury to a transportation employee 
on the line of road in the ordinary course of transporta- 
tion belongs to that great class of casualties incidental 
to train movement, which is a sufficiently universal 
and inseparable feature of railroad operation to justify 
an expense heading. 

Examination. — This account will be largely affected 
by the maintenance standards, both in roadway and 
structures and in equipment : the use of block signals, 
type of bridge structures, condition of track, height 
of overhead bridges, use of air brakes, condition of 
brake wheels, hand holds, and running boards on 
freight cars and policing of crossings in the city. The 
very vital factor is of course the discipline and morale 
of the train service. But costs that raise the standard 
here, and the false economies that tend to lower it, 
cannot be directly located in the accounts. Expenses 
of club houses, reading rooms, and gymnasiums are 
among the forms of outlay to assist in maintaining 
the standard of the service, but the effect can never be 
directly measured. One road even goes so far as to 
employ a chaplain, and a great many contribute liber- 
ally toward the Y. M. C. A. as a definite business 
policy. 

Quite as important as the number and actual nature 
of the accidents resulting in injuries to persons, is the 
tone of public sentiment as registered in the awards 
of damages by the courts which define the railroad's 
liability most capriciously. We recall one instance 
where the plaintiff, in a moment of forgetfulness, had 
allowed the conductor to kiss her. She later learned 
that this experience was a very good asset if handled 
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by the proper legal talent, and sued for personal injury 
to the amount of ten thousand dollars. The railroad 
was actually mulcted of several hundred dollars by 
decree of court. The expense was charged to this 
account. Delays, resulting in missing one's mother- 
in-law's funeral, or even the appointed hour of one's 
own wedding, are computed at definite dollars' worth of 
mental distress and anguish, seemingly according to 
some tariff of afflictions and affections. 



37. CLEARING WRECKS. 

This account includes all those expenses for restor- 
ing transportation after a wreck. It embraces all the 
costs directly or indirectly incidental to a single wreck 
or wrecks in general, such as reloading and transfer- 
ring freight, mail, baggage, and express, cost of tem- 
porary track around the wreck, watching and clearing 
up wrecks, meals or board for passengers, feed for 
stock delayed by wreck, and the regular cost of any 
standing wreck crew, their small tools and supplies; 
but it does not include the payment for any damage 
arising from the wreck nor the cost of full restoration 
of equipment or track that has been damaged, nor 
the interest on first cost, the depreciation and mainte- 
nance of a permanent wreck car and outfit. The re- 
moval of a wreck from the track to open up the line 
would be construed to be wrecking, as also the loading 
and removal of wrecked cars and locomotives or any 
temporary repairs incidental to getting them back to 
the shop. 

This account is to provide for those extraordinary 
expenses resulting from wrecks which are defects of 
operation, as distinguished from those costs due to 
irregularities in the movement of trains, caused by 
defects or contingencies of maintenance, such as slides, 
washouts, obstructed track, defective bridge, etc., 



OPERATING MARINE EQUIPMENT. 143 

which are provided for in train supplies and expense. 
Wrecks resulting from such causes or from defective 
rolling stock are the fault of transportation, which 
should have avoided disaster although they cannot 
avoid delay. 

Comment. — The cost of maintaining a wreck car is 
a direct incident of transportation, and should go, as it 
does, into the general costs of maintenance of equip- 
ment. Small tools and minor detachable parts of the 
wrecking outfit, as links, pins, rerailing frogs, etc., are 
properly expense, and not maintenance, and should go 
to this account. So also are all supplies, as oil and* 
waste, together with the train service and expense of 
moving the wrecker. 

Examination. — This belongs to the class of con- 
tingencies that primarily have a direct relation to train 
miles. It differs from loss and damage and injuries 
to persons, which extend to include consequences more 
removed, such as the settlement of damage to goods 
of wide range of value and for injuries to persons 
whose claims are of great irregularity. 

If a considerable amount of money is invested in 
the wrecking outfit, the direct expense of wrecking 
should be much reduced by the use of such greater 
facilities. 

38. OPERATING MARINE EQUIPMENT. 

This account includes all the operating costs inci- 
dental to water carriage, as distinguished from the 
standard type of railroad operation, which is by land. 
Throughout the classification, all operation by water 
is treated as if it were a separate business. Such 
operating expense as had not been incurred by the rail- 
road company, if the water transportation had been 
performed by a separate company, would be charged 

to this account. Where the expense is direct and not 
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joint its charge is a simple matter. But in case of 
marine carriage that is merely the link in a through 
line of water and rail, there will be a large body of 
joint operating expenses, such as the general agent, 
station agent and staff, and the station labor, which 
must be apportioned on some equitable basis among 
the appropriate heads of the railroad's regular opera- 
tion and this account. This, for the most part, is a 
matter of specific determination. 

Operating expense is distinguished from mainte- 
nance without difficulty, in case of the boats and 
wharves, but in case of small current repairs of fix- 
tures, and large repairs and renewals of furniture and 
fittings, the line is not easily drawn, and must at the 
last be enforced by distinctions that in themselves are 
purely arbitrary. Thus, cost of new awnings at a 
dock office and their overhauling at times of painting 
or general repairs of the building, would be considered 
maintenance, while their current repairs and partial 
renewal would be strictly expense. 

With the direct current costs of operating steamers, 
ferries, transfer boats, canal boats, docks, wharves, etc., 
will be included the customary marine charges, as 
clearance and custom dues, health and steamboat in- 
spection, dockage, towage, lighterage, etc. It will em- 
brace superintendence, as agents, port captains, port 
stewards, also clerks, porters, coopers, warehousemen, 
laborers, etc. It will include all incidental expense for 
heating, lighting, policing, etc. 

Comment. — The marine operation must be a con- 
siderable and tolerably permanent feature of the rail- 
road's operation to justify a charge to this account. 
It must be incidental to transportation and not main- 
tenance. Thus the skiffs in a pleasure park or the 
mud scow used in making cofferdams or repairs of 
a pier, are not marine operation. But a water terminal, 
even though the railroad do not operate the connect- 
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ing boat line, if it is for the handling of through traffic 
over a dock or wharf, and has no local business, be- 
longs to the class of marine operation, in so far as it 
makes use of and incurs direct expense for wharves, 
docks, and water facilities. 

Since this is such a distinct feature of operation as 
to justify a separation through both the maintenance 
and operating accounts, it should bear all such ex- 
penses as are in any way special to it. Such would 
be local telephone service, and all stationery and like 
supplies consumed in its direct operations, but not way 
bill or reporting blanks that directly serve a joint use. 
So also it should bear its own insurance expense. 

Examination. — The dock and wharf expense will 
be directly related to tonnage, while the steamer ex- 
pense will, like similar cost for rail service, bear an 
approximate relation to ton miles, and more direct rela- 
tion to boat miles. This account is so distinctly inde- 
pendent that it cannot affect nor be affected by other 
expense accounts to any degree worth notice. 

39. ADVERTISING. 

All forms of attracting public attention, stimulating 
general interest, soliciting inquiries, and publishing in- 
formation which are more than bare announcement, or 
cultivating friendly relations in expectation of patron- 
age, are in the nature of advertising. Thus the post- 
ing of a schedule at a station or the services of a ticket 
seller, the display of freight tariffs, perhaps the simple 
insertion of train schedule in the local paper, where on 
the basis of mutual exchange of courtesies, are strictly 
regular and necessary features of transportation serv- 
ice. But the extensive and systematic distribution of 
timetables at all public places and in foreign cities, the 
paid insertion of train schedules in all the local papers, 
and of squibs, personals, and descriptive articles, the 
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general distribution of maps and signs and special 
announcements, and the sending of traveling passenger 
agents to scatter information and posters, are advertis- 
ing. Advertising essentially involves the notion of 
cultivating a demand that does not exist, as distin- 
guished from announcement which simply explains 
and specifies the supply to a demand that already ex- 
ists. Thus it will include the salaries and expenses of 
any staff directly engaged in increasing the demand 
for the road's services, as traveling and city passenger 
and freight agents, and land and immigration agents, 
but not those employees or expenses incidental to out- 
side agencies, which are provided for specially by a 
separate account. It embraces the cost of advertising 
devices, souvenirs, a literary bureau, newspaper an- 
nouncements, and other insertions, patronage of fairs 
and other public occasions or enterprises, as premiums 
offered, general donations subscribed, entertainment or 
gratuities for influential parties or public agencies that 
may control business, and all incidental expenses for 
postage, express, or messenger, cab, or telegraph serv- 
ice that can be specifically located to this account. It 
does not include notices of stockholders' meetings or 
like financial announcements, which are of a general 
character and are not of the nature of advertising. 

Comment. — Advertising is always for a specific pur- 
pose, or for a definite kind of demand which it is de- 
sired to cultivate. We may advertise for passenger 
traffic, freight traffic, for all traffic, for settlers, for 
purchasers of railroad lands, for purchasers of specific 
articles or properties, apprehension of thieves, train 
robbers, or miscreants, for tender of supplies or bids, 
etc. These plainly serve different uses, and those last 
named,, because the possible stimulation is not great, 
and because what is usually the supply has become the 
demand, verge closely upon the nature of simple an- 
nouncement. The great use of advertising is for the 
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stimulation of current traffic. The great body of the 
expense comes under this description, which is a gen- 
eral and permanent feature of transportation opera- 
tions. But other forms of advertising that belong to 
single parts of the operation, or are concerned with only 
part of the property, should be charged specifically to 
the accounts served. 

Much advertising is paid for in services, which have 
a public money rating, which also may have a direct 
money cost, and which may involve a sacrifice of possi- 
ble revenue, in performing without charge a service for 
which there existed sufficient demand to pay for in 
full. < It would seem proper to charge to this account 
the direct cost of such services given for advertising 
as have a. direct cost, and to charge the revenue sacri- 
ficed, at one or two conventional rates, according to the 
class of conditions attending. But half-rates to clergy, 
schools, churches, or public charities do not belong tp 
the class of concessions for advertising. 

Examination. — This is an exceedingly uncertain ac- 
count. We are only sure of so much as actually gets 
into it. There is a vast amount of advertising by indi- 
rection, which is included in the regular expense of 
other accounts. The policy of cultivating popularity 
may come in to affect the cost of nearly every feature 
of operation. It is closely incorporated with the 
standard of service rendered the public, which is con- 
stantly exposed to progressive change. The mainte- 
nance of a very fast train, the beautification of station 
grounds, the elaboration of station architecture, the 
luxurious equipment of certain special trains, are all 
in the nature of advertising, so far as they offer a 
standard of service that exceeds the general standard 
of the road. 

The policy of advertising is erratic. The amount 
spent cannot be conclusively measured against any 
Standards. Local conditions and changing conditions, 
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as well as special policies, will determine it. For the 
most part it represents the tremendous wasteful ex- 
pense of competition. But it only represents it, for, 
as noted above, this expense is distributed over the 
whole field of service performed. 



40. OUTSIDE AGENCIES. 

This account is intended to cover all those 
fixed expenses directly incidental to cultivating 
competitive business. It is distinguished fr9m sta- 
tion service because it is not a part of the physi- 
cal service of transportation, but purely an ex- 
traordinary service performed at extravagant cost. 
It seldom even has the virtue of an added service at 
all, being an expense without producing any value to 
the railroads as a whole or the community. It differs 
from " commissions " in that it is practically a fixed 
cost from month to month, and from " advertising " in 
that it is the direct expense of getting the business and 
not of advertising for it at long range. 

The establishments that will incur an expense of this 
description are those soliciting agencies at competitive 
points on the line of road known as " downtown 
offices "; and not connected with the regular agency, 
they are next the agencies sustained by the road indi- 
vidually at points off the line, which are gateways to 
competitive traffic; again, they are such foreign agen- 
cies as are sustained jointly, known as dispatch lines 
or transportation companies, and finally they are those 
agencies that are forms of co-operation among com- 
peting lines to regulate and limit competition, as traffic 
associations, inspection and weighing bureaus, since 
these are incidents of competitive business. But a 
demurrage bureau, though it in many ways serves the 
same ultimate uses, is considered as a transportation 
and not a traffic incident, and the expense of admin- 
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istration is charged to " superintendence, conducting 
transportation " or " other expenses, conducting 
transportation." 

When the outside agency is a co-operative fast 
freight line that owns cars and undertakes some of the 
features of actual transportation, in addition to mere 
solicitation, such parts of their expense as correspond 
to this service are chargeable to the regular operating 
accounts which are served. Thus the proportional ex- 
pense of car maintenance to each road is a car repair 
expense, and the supervision of car movement is a 
superintendence conducting transportation expense. 

With the agency are included not only the salaries 
and expenses of its staff, but all office expenses for 
heat, light, furniture and supplies, rent, telephone and 
telegraph service where paid for by the message, sta- 
tionery, licenses, etc. — in fact every form of direct ex- 
pense which they may incur. But there are not in- 
cluded the proportional part of undistributable general 
expenses of the road, such as superintendence, a rent 
charge for a building owned by the road, the use of its 
telegraph facilities or privileges, etc. Of course, 
where the outside agency is a joint establishment, any 
contribution of the use of buildings or facilities of the 
road should enter as a consideration or direct charge in 
making the joint arrangement. 

Comment. — The rental of telephone lines would 
seem to accord with the general tenor of the charges to 
this account. It should be specifically included here as 
an exception to the general telephone account in tele- 
graph expenses. Where business is paid for by com- 
missions, but with a guaranteed minimum monthly 
cost, the amount of the monthly guarantee should be 
charged to this account and the residue to the account 



" commissions." 



The passenger department is to a very large degree 
the advertising department of the road, and very prop- 
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erly the salary of the traveling passenger agent is 
charged to advertising as a general rule. But where 
his business is more strictly direct solicitation and 
actual competitive movement of passengers, he belongs 
more especially to the class of outside agents. To fur- 
ther his main purpose, he may be a ticket seller and 
set up an information bureau, or perform other special 
services for the convenience of his patrons. In such 
case he is strictly an outside agent. 

Examination. — This account will not have much 
regularity among different roads, since traffic exigen- 
cies are so various. It is strictly a competitive ex- 
pense, with advertising and commissions. It should 
have a general reference to the amount of competitive 
traffic, but will not follow the fluctuations of this traf- 
fic through short periods of less than a year. Aside 
from its real irregularities it is exposed to apparent 
irregularity, due to the different form of the traffic or- 
ganization on different roads, resulting in confusion 
in charging to this account. Thus, on the one side it 
touches the account " station service," at the larger 
agencies, and on another side " superintendence, con- 
ducting transportation," in the case of the superin- 
tendent of terminals, general agent, etc. 

41. COMMISSIONS. 

This account is to include the extraordinary and ir- 
regular costs of securing specific business that could not 
otherwise be had, by payment of commissions. It is 
defined not to embrace agents in the regular employ 
of the company, though paid on the commission basis, 
since this is merely a method of paying for a regular 
and essential feature of operation. So also outside 
agencies are excluded on the theory that their entire 
service belongs to the employing company, and their 
expense is approximately a fixed outlay from month to 
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month. Owing to the reasonable constancy of busi- 
ness, this expense can be paid on a commission basis. 
But the latter distinction becomes difficult to follow 
when the outside agency is a mere general soliciting 
agency for a number of roads, which deliver such busi- 
ness as it may control for each of the roads concerned, 
and whose expenses are apportioned to each road on 
the basis of the tonnage delivered. The last class, 
perhaps, had best be included in this account, together 
with those general agencies that are independent of 
any single railroad company. These are practically 
transportation brokers, who sell such business as they 
can deliver, on the basis of a regular commission. 
When instead of such general brokerage agencies we 
have individuals, as ticket sellers, passenger agents, 
and others of foreign roads who avail themselves of 
some general standing offer for all passenger business 
routed from their territory over our road, we have 
come to what is generally understood by " commis- 
sions." In case our outside agency is paid on the 
commission basis, but is guaranteed a minimum 
monthly allowance, when the commissions do not reach 
this amount the expense would be of the nature of an 
outside agency charge, but all surplus over and above 
the guaranteed minimum payment should be charged 
to commissions. 

Comment. — The expense of drayage equalization is 
entirely after the nature of the costs that enter this 
account, and we believe should be included. It differs 
from store-door delivery, because that is a general fea- 
ture of all railroad service at that place, but this is 
an expense special to the unfavored road, and more 
especially a direct payment for business that could not 
otherwise be had. Switching charges paid are of the 
same description. It may klso be questioned if any 
excess mileage rate, paid for cars of special construc- 
tion owned by shippers, should not be charged to this 
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account But direct cash rebates which involve 
neither the notion of the agency of a third party, nor 
special extension of the service performed for the reg- 
ular tariff, should be considered as rebates to be de- 
ducted directly from earnings, since between the in- 
take of the gross rate and the outgo of rebate there has 
been no intervening service whatever. 

Examination. — This account differs from outside 
agencies in that it is very fluctuating, varying instantly 
with the volume of competitive business when the rate 
of commissions is fixed, whereas " outside agencies " 
does not respond at once to the fluctuations of com- 
petitive business. In fact it is sometimes an indica- 
tion of wise management when the expense " outside 
agencies " varies inversely as the competitive business. 

Commissions are like advertising in this respect 
that we are only sure of so much as actually gets 
into this account. This is of course not true of 
actual cash commissions, but it is true of the great 
body of closely allied expense, which properly should 
be charged here. " Switchmen, yardmen, and watch- 
men," " switching charges balance," " station service," 
" car mileage balance," " station expense," and " other 
expenses conducting transportation " will bear the 
brunt of such irregular expense. 

A great part of the competitive business of a rail- 
road is gathered up and delivered to it by its con- 
nections, generally on the basis of mutual exchange of 
like services, thus involving no cash payment. When 
the service or consideration applied by a railroad, in 
such exchange of benefits, is in the course of its regular 
business and involves no direct expense that can be 
specifically located, it bears no relation to cost. But 
when as is often the case a main line supports feeder 
by monthly payment of money, or by relieving it of 
some part of the joint expense, we have an outlay that 
is very closely allied to the generally accepted notion 
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of " outside agency " or a commission. If such ex- 
pense is not charged to this account or outside agencies 
it should be examined in connection with these ac- 
counts. 



42. STOCK YARDS AND ELEVATORS. 

This account contemplates a feature of operation 
that, up to a degree, is universal on railroads, but 
which, in certain territories having special single lines 
of business, becomes highly specialized and assumes ex- 
traordinary proportions outside of the general scheme 
of ordinary operation. In such cases it extends to 
forms of service not a part of transportation proper, 
where it is placed on a separate financial basis. Being 
supported by an arbitrary in the rate, or a direct col- 
lection for service rendered, its expenses are applied di- 
rectly to its earnings. They are not a part of the regu- 
lar expense of the road. On the other hand are like- 
wise excluded from this account the expenses of line- 
of-road stock yards, which belong to the general type 
of service rendered and are not, as at terminals, highly 
specialized. 

The expenses are for wages, supplies, and all direct 
costs. But stationery and local telephone service are 
not specifically included. 

Comment. — Stock yards and elevators only are 
specified in this account, the theory being that these 
are extensions of the regular service which are some- 
times conducted as distinct and separate business by 
other parties than the railroad. The operating marine 
equipment is an analogous account, differing from this 
in that the field of other business here encroached upon 
is water transportation and not warehousing of goods 
in land traffic. 

It differs from competitive extensions of service, 
such as are provided for in outside agencies and per- 
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haps in commissions. In those accounts the extension 
of service, there embraced in transportation, is not an 
encroachment upon any existing business already per- 
formed by other parties than railroads. 

Stock yards and elevators are the special features of 
the business in certain large sections of the country, 
but in a cotton territory it may sometimes happen that 
a cotton compress is operated under precisely similar 
conditions, or tobacco is extensively warehoused at 
terminal depots, or pig iron is stored in a pig-iron 
yard at terminals indefinitely for more favorable mar- 
kets. Similarly the operation of a pleasure park and 
picnic grounds on any extensive scale are an extension 
of the service by invasion of the province of regularly 
established business, though not of such magnitude. 
But the operation of eating-houses and transient hotels 
at points essential for the railroad, where the condi- 
tions would not tempt private enterprise, has carried 
us into doubtful territory. 

The extent to which these facilities are self-support- 
ing, when operated as separate enterprises by the rail- 
road, may vary greatly. They may be a distinct prop- 
erty, having a distinct balance sheet and separate man- 
agement, or a distinct balance sheet and the same man- 
agement, or the same balance sheet and a separate in- 
come account which does not embrace all the fixed 
charges of the investment,*or only a separate operating 
account. But so long as they have any considerable 
direct income which is applied to the extinguishment 
of their direct expenses and the remaining deficit is an 
inconsiderable amount compared with the total of the 
direct expense, these are considered as a separate busi- 
ness. In such cases only the net deficit would go into 
this account. 

Examination. — This account comes at the point 
where adjustments in the type of service rendered, to 
meet the existing conditions and physical character 
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of the traffic, and usage, and competition. Among 
these conditions will be wide diversity over the coun- 
try at large; hence there will be wide variation in the 
amount of this account among different railroads. 
But on any one railroad or in a given territory, there 
should be tolerable regularity based on the volume of 
business. The account that will be most affected by 
this service is station service and station expense. 
Rents of buildings and other property will sometimes 
absorb expense that would seem more properly a 
charge to this account. 

43-44. RENTS — GENERAL. 

A railroad is primarily supposed to be owned and to 
be supplied with all the proper facilities for regular 
operations. But where defective, the part wanting is 
supplied by rental. 

The rental of an entire railroad property is equiva- 
lent to the interest charge on the first cost, and there- 
fore is not charged to operating expenses but to in- 
come direct. 

The term " rent " is used with considerable latitude. 
It may be strictly rent, which is a charge for the use 
of property, but it may be paid on the calendar basis, 
or as a toll on a wheelage basis, or a proportion of 
a fixed charge on the basis of tons or cars handled. 
It is quite as often used to designate charges that in- 
clude both rent and service. Especially does this oc- 
cur at a joint station, owned and operated by one of 
the parties, the service and rent being charged in lump 
at some agreed arbitrary to the other parties. The- 
oretically we should separate such expense to its proper 
accounts. For our purpose, rent is those fixed costs 
which are beyond the current control or only very in- 
directly and remotely within the regulation of the 
operating officer. If the payment be on the calendar 
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basis, the expense at any one point is not within control 
except by cutting it off entire. If on the car, train, 
or ton mile basis, it is determined by the volume and 
exigencies of business, which may be only in part regu- 
lated by the methods of operation. But if it is the 
proportion of a joint expense, that is, under a joint 
administration, then it is proper to distribute the cost 
of such services as are included, to the heads of ac- 
count, because they have ceased to have the certainty 
and inflexibility of rent. The charge to rent in such 
cases will only be the interest on first cost, or such ex- 
pense as represents this. 

The classification specifically includes in this general 
rent account depot grounds and buildings, union de- 
pots, offices, docks, wharves, ferry landings, elevators, 
stock yards, fuel yards, and tracks " for running 
trains," tracks for commercial and maintenance of 
equipment purposes at yards and also terminals gen- 
erally. It specifically places in other accounts, rentals 
of entire railroad properties, temporary track rental at 
time of wrecks or washouts, rent of buildings used for 
outside agencies, rental of rolling stock and boats and 
floating equipment, rent of quarry, water rights, and 
like privileges, rent of telegraph and telephone lines. 
Such rents as are not specified fall to this general rent 
account of the road, which is under the two general 
heads of tracks, yards, and terminals, and buildings. 

Comment. — It would seem that this account is ac- 
corded a significance not justified by the best principles 
of classification. But it is so firmly planted in long 
usage and general favor that any criticism is at great 
hazard. The purpose of a classification is to split a 
gross expense into its parts according to their several 
different relations to the general volume of business. 
Some parts are related directly, as train service ; others 
more remotely, as station service; and some irregu- 
larly in single instances, but within confined range 



s 



RENTS— GENERAL. 1 57 

through a long period, as repairs to a building, and 
others still are highly adventitious, as a gratuity to 
a sectionman. All of these expenses bear a relation, real 
or supposed, to the volume of business, as a first cause, 
but are immediately related to that part of the general 
type of operation which directly incurs the expense. 
By opening a general rent account we are assuming 
that the rental feature of an expense is the largest 
cause for the expense, next to the general volume of 
business which first made it necessary at all. It is as 
if the cost of locomotives and ticket cases made at the 
shop was charged to maintenance of equipment loco- 
motives, and maintenance of way and structures 
buildings, respectively; but if these were bought in the 
open market we charged the cost to "purchase ac- 
count." If the analogy is denied let us inquire more 
fully into the nature of rent as used in this account. 

The essential nature of rent is that it is inflexible. 
Coincident is the notion that it includes a possible 
profit to another party that had been saved if the prop- 
erty had been owned. But in case of most fixed prop- 
erty of railroads, it represents such large investments 
that the rental is not generally more than a fair income 
on invested capital. As railroads are operated this 
profit had otherwise been paid as interest on the cost 
of property owned and mortgaged. At least it can 
never so far become the prevailing feature of all rent 
expense as to make it the basis for classifying all ex- 
penses paid by rent. 

On the other hand the inflexibility has reference to 
the immediate use served, and perhaps is related only 
indirectly and most remotely to the general volume of 
business. To gather into one head, that shall repre- 
sent a certain relation (in this case that relation is 
inflexibility) to one thing, a lot of items for the reason 
that they all bear that relation to miscellaneous other 
things, defies the first principles of all classification 
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And yet this is what is done when we throw into one 
general rent account the great body of rents on the 
road. 

And further, if this common relation were true, 
inflexibility is a thing of all degrees, depending on the 
different length of the lease and the indispensable, gen- 
eral nature of the service rendered. These elements 
enter in all diversity of degree, so that it is inconceiva- 
ble that there could be any common standard of in- 
flexibility among them all by which we may group 
them. 

In other words, rental is the mode of an expenditure 
itself. It is a mode that for the most part is inconse- 
quential as affecting the amount of the expense. If it 
be true that it includes the notion of profit that might 
have been saved, this is not a sufficiently universal and 
significant feature to justify a classification of expenses 
under this head. If it is inflexible, this inflexibility 
is in the rate of charge and permanence of widely dif- 
ferent items, serving all kinds of uses. When all such 
items are thrown together indiscriminately, it is not 
the rental and inflexibility feature that determines 
most largely how many of each kind of item shall enter 
this account and so determine the amount of it, but the 
extent to which they are used. 

When the rental is for an entire road, it is recog- 
nized as indispensable absolutely, being the condition 
precedent to operation. It is then withdrawn from 
operating account. So far, the principle is applied 
that such charges as are distinctly of the nature of 
rent do not belong to operating expense. Those 
that permit option in the amount used are proper 
operating expense, but should be located with 
those accounts which derive immediate benefit, 
like any other costs. This principle is partly ac- 
knowledged in case of water rights, quarry rights, etc. 

Where $vtch rents ?tre for the benefit of such highly 
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separable or distinct parts of operation as operating 
marine equipment, outside agencies, stock yards and 
elevators, telegraph expense and advertising, they 
should be charged entire to the account benefited, even 
though the charge include costs that had been borne 
by other departments if the property had been owned. 
But in case of rents for regular operating accounts, it 
would be proper to relieve the account benefited of 
so much of the expense on account of rental as the 
maintenance department will assume, as being the esti- 
mated amount for which they could maintain the prop- 
erty rented. 

There still will remain a class of rents that do have 
a tolerably common inflexibility to the central feature 
of operations, which is train movement. For these 
there should be a general rent account. Such would 
be rents of line-of-road depots and yards and similar 
facilities at smaller terminals, where not absolutely in- 
dispensable to operation or on long, irrevocable leases. 
It should also include irregular trackage facilities at 
terminals, also motive power facilities. But rent for 
water stations, or fuel stations, except where in- 
separably connected with the expense of a general 
rented terminal, since their arrangement is highly flexi- 
ble, should be shown as water supply and fuel expense 
costs respectively. 

There may still remain lump rent charges which it 
is impracticable to identify against the detail accounts 
benefited. These will enter as unlocated items in the 
general rent account. 

Examination. — This account, being the cost of com- 
pleting the existing standard of the property up to 
operating requirements, where it is deficient, may af- 
fect almost every maintenance of way and structures 
account. Because it may include service as well as 
rent it may affect most of the transportation accounts. 
It is exceedingly irregular among different roads, but 
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should have almost the regularity of a fixed charge on 
the same road. 



45- STATIONERY AND PRINTING. 

This account includes all stationery and printing for 
the transportation department, except that used for 
advertising and outside agencies, with a possible ex- 
ception also of that used in superintendence of tele- 
graph. It does not embrace the stationery used by 
the auditor in handling figures of the transportation 
department. The account not only includes stationery 
and printing used in and about office work, but tariffs, 
circulars, employees' time-tables, and tickets and way 
bills and postage. With what is strictly stationery 
and printing are included all the small desk conven- 
iences, supplies, and office facilities that are not usually 
classed as furniture, such as copying brushes, letter- 
presses, cyclostyles, typewriters, adding machines, etc. 

Comment. — The stationery used about an office is as 
much a current expense and in no way distinguished 
from the heating and lighting of the office. It would 
be quite as reasonable to lump into one account all the 
coal consumed in stations, caboose cars, division of- 
fices, general offices, outside agencies, watchmen's 
boxes, and signal towers into one account; as 
to draw together from all its irrelevant ; uses 
all the stationery used in the transportation and 
traffic departments into one account. Our ac- 
count means absolutely nothing. It is as if all 
the iron used on the road in any one month were 
charged to an " iron consumed account." With the 
recent development of office conveniences to quite 
elaborate mechanical contrivances, the obsolete char- 
acter of the account is further apparent. Add to this 
same account tariffs, time-tables, tickets, way bills, 
etc., and all pretense of meaning is gone. The only 
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proper items for such an account as this are tariffs, 
tickets, way bills, public time-tables (not for general 
distribution), employees time-tables, classifications, no- 
tices — namely, large lines of printing and stationery 
supplies. These serve the same general use or class 
of uses which is the direct handling of business and 
does not extend to include a variety of detail uses in 
all degrees of indirect relation to that business. There 
is only one thing to be said in extenuation of the ex- 
isting classification, and that is that on a road using 
a great body of blanks which it is constantly changing 
there is a great waste of stationery by " scrapping " 
good supplies which is beyond the control of the indi- 
vidual consumers and is a general policy. Where such 
policies result in greater waste than is possible in the 
course of ordinary consumption there would be justi- 
fication for the account as it now stands. But it would 
be a reckless management that indulged in such poli- 
cies. 

Examination. — This account has practically no 
meaning, as it is not directly subjected to any general 
causes except extensive changes in books and blanks, 
or general reissue of tariffs and employees' time- 
tables. 

46. OTHER EXPENSES. 

As its name implies this account embraces all those 
charges which do not fall naturally under the regular 
heads. They are gratuities to employees of the trans- 
portation department, expense of reading rooms and 
Y. M. C. A.'s. They are expense of extraordinary 
bulletins or advertisements of the transportation de- 
partment, as offers of rewards for apprehension of mis- 
creants; they are dues of transportation associations, 
officers' associations, and sometimes of demurrage 
bureaus.* 

* Practice differs — the expense of demurrage bureaus is vari- 
ously charged to superintendence, other expenses, and car service. 
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They are extraordinary fees or bonuses, incidental- 
to transportation, as custom house inspector's fees, also 
special detective service and strike expenses. 

Comment. — The general characteristic of these ex- 
penses is irregularity. They bear a more or less in- 
definite relation to the whole of the operations, not to 
any one part. 

Examination. — The irregularity of this expense 
makes it impossible to judge of it as a whole. It should 
periodically be delved into systematically and each 
irregular item of considerable amount specially 
examined. 



GENERAL EXPENSES. 

47. SALARIES OF GENERAL OFFICERS. 

The general officers are those officers whose services 
are not special to one department, such as president, 
vice president, and secretary, and assistant to the presi- 
dent, and such of the directorate as may be on salary. 

When it happens that a vice president is confined ex- 
clusively to traffic or transportation or maintenance, 
the theory on which he is included among the general 
officers would be that he is paid a special salary, stands 
in a high order of succession, is in full conference with 
the president, with no other superior, and has duties 
which are rather in the nature of a special assignment 
in a general province. 

It next includes officials of duties, general to several 
departments, as the legal, operating, auditing, and gen- 
eral property officers. 

Legal officers are those whose services are a regu- 
lar salaried expense, and general for the entire property 
and not special to geographical divisions or other sep- 
arable parts. The titles of such officers are usually 
general counsel, assistant general counsel, and general 
solicitor. 

The operating officers are those whose duties include 
both transportation and maintenance, with titles vari- 
ously of general manager, assistant general manager, 
and general superintendent. If their authority does 
not include maintenance they are simply transportation 
officers, and their salaries should be charged to superin- 
tendence conducting transportation, since they are not 
a general expense. 

163 
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The auditing officer may be comptroller, auditor, 
assistant and special auditors (except the auditor of 
motive power and traveling auditors). He discharges 
the distinct function of auditing. To audit is to 
identify every transaction on the road with the author- 
ity covering it and put the seal on all such that are 
duly authorized by entering them on the general books 
of the company. In this way he permanently incor- 
porates their effect with the general property. The 
auditor's duties are largely an amplification of those 
of the secretary, as custodian of records, and his salary 
is therefore distinctly a general expense. 

Finally there are the general officers, who have the 
custody of the general property and of property and 
supplies of general circulation and use. Such are the 
land commissioner, treasurer, assistant treasurer, local 
treasurer, purchasing agent, general storekeeper, and 
stationer. 

There is also included the chief engineer. 

Comment. — This account includes salaries only, be- 
cause the salaries of officers cannot be measured against 
a general market rating, as their services are special 
and extraordinary. Each salary is in the nature of a 
special disbursement and should be exposed to special 
scrutiny. It includes only the general officers of gen- 
eral services. The line between a general officer and 
a subordinate is necessarily arbitrary. The subordi- 
nate gets a smaller salary and so belongs to a more 
general class. It may be questioned if a stationer is 
properly. an officer of this class. 

As it is distinctly confined to those officers who have 
general services, we do not see why the chief engineer, 
whose duties are confined to maintenance of way and 
structures, should be included. 

Where the road carries any employees' relief agency 
or insurance, or its own fire insurance, it is customary 
to include in this account the salary of the officer in 
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charge, unless the funds are made to bear all their own 
expenses. 

Examination. — While this is a very important ac- 
count, so many considerations may enter that little 
generalization is possible. The miles of road, tonnage, 
class of business, and financial stability of the com- 
pany all must be considered. The organization of 
different roads differs so that the real discrepancies in 
this account are exaggerated by apparent discrepancies. 
Especially is this true in diversity in the number and 
duties of the vice presidents. The difference between 
a vice president and an operating officer is largely nom- 
inal, amounting in the practical outcome to little more 
than a difference in the salaries paid. 

Further, since this is the highest service of the com- 
pany, united with the actual duties is responsibility, 
which is an indefinite quantity. Some part of the 
salary paid must be considered necessary as simply to 
give dignity and character to the position. It is at the 
pinnacle of the service ; all the lines of expectation from 
the lower grades of the service must be trained on this 
point. By far the greatest reason that can be adduced 
for gradation in salaries is the stimulation it produces 
throughout the entire body of employees. It is in part 
the premium on all antecedent service that the official 
has performed. The career and reputation of the man 
thus figure no less than the present immediate value of 
the particular service he renders. 

48. SALARIES OF CLERKS AND ATTENDANTS. 

This account includes the salaries of the staffs of 
assistants and clerks of all general officers, together 
with all general office employees of any kind whose 
service is for the use of the general office (except en- 
gineers and firemen of stationary engines for heating 
and lighting). It will also include all wages cost for 
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the personal convenience of and attendance upon the 
general officers, such as porters and cooks of officers' 
cars, while in the service of the officer. Thus it in- 
cludes the offices of the president, vice presidents, secre- 
tary, comptroller and auditor, general manager (as de- 
scribed in the foregoing account), chief engineer (but 
not the offices of the division and resident engineers, 
which are charged to roadway), treasurer, including 
the cashiers and paymaster, the purchasing agent, gen- 
eral storekeeper, and stationer. To these are added 
the tax agent. 

Comment. — For the most part the line between the 
staffs of the general offices and division and other 
offices is clearly drawn. The nature of such expense 
is plainly general. Duties performed at a general 
office are largely determined by their character rather 
than the choice or methods of the officer in charge. 
The difference between the geographical division, plan 
of organization, and the departmental or highly cen- 
tralized plan is not so much in the distribution of the 
work as in the distribution of the discretion and author- 
ity. In the latter plan the authority is all lodged with 
the general office, but the great body of work is from 
its nature geographically distributed, except the pur- 
chase of coal and supplies. This work goes on about 
as before, with the difference that it is under travel- 
ing inspection, instead of resident superintendence. 
But there is one class of work that can be highly con- 
centrated or widely distributed according to the 
methods in use. Since the plan of organization is not 
different in either case, and the extent of centralization 
is a matter of degree, and not one of two distinct types, 
it is seldom noticed. This work is what is commonly 
called auditing. Coincidently with his work as audi- 
tor, our officer has come to be accountant and then 
statistician. Auditing is a distinct thing, which can- 
not be distributed, but accounting and statistics, which 



SALARIES OF CLERKS AND ATTENDANTS. 1 67 

have come to constitute the great volume of his work, 
can be done anywhere. Accounting enters every form 
of operation in some way, if only in the making of 
payrolls and distribution of the money on them. Every 
day, with larger operations and more highly centralized 
organizations, statistics enter more largely into every 
detail of work. All of these figures finally come to 
the auditor. The line where he shall come in and 
take up the work and bear the expense for labor and 
supplies is undefined. Thus he may elect to have the 
freight accounting largely done at station agencies in- 
stead of at his office, or he may arrange to work up 
the payrolls, stores accounts, etc., at the general office. 
Added to this the auditor's functions as an accountant 
have not yet been clearly defined. On some roads he 
includes the claim department, the car accounting, and 
practically all the statistics of every nature done on 
the road, and again he may be little more than secre- 
tary or treasurer. But we do not think the uncertainty 
is so great as to justify the classification of the auditor 
motive power expense in maintenance of equipment 
superintendence. 

Examination. — According to what plan of organiza- 
tion prevails the general office account will be light 
or heavy at the expense of the accounts that included 
resident superintendence costs. If the auditor has his 
figures largely worked up to accounting totals before 
they reach his office, and if his department also em- 
braces the office of the freight claim agent and car 
accountant — the station service and expense, the super- 
intendence and stationery and printing, conducting 
transportation and maintenance of equipment will be 
affected. 
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49. GENERAL OFFICE EXPENSES AND SUPPLIES, 

The two foregoing accounts provide for all salaried 
expense of the general office. This account is intended 
to include all remaining expenses, except stationery. 
Thus it will include supplies used in heating, lighting, 
cleaning, and caring for general offices, expenses and 
supplies of officers' cars and pay car while in official 
use, and all personal expenses of officers or employees 
which are paid by the company. It accords with the 
spirit of this account to include the cost of any irregu- 
lar and special labor for the convenience of the office, 
not done by a regular employee. Such would be 
cleaning off snow, putting in coal, sprinkling street, 
extraordinary janitor service, etc. The repairs and 
renewals of furniture and fixtures are charged to 
buildings, maintenance of way and structures. 

Comment. — It would seem that all expense, regard- 
less whether labor or material, that is directly incurred 
for heating, lighting, and cleaning and caring for the 
building and rendering it comfortable and convenient 
for office purposes, is a distinct thing from salaried 
expense of the staff who work there. If that is so 
the wages of janitor, elevator boy, and stationary en- 
gineer should be charged to this account. 

The current repairs, and irregular renewals of fur- 
niture and current small repairs of fixtures as result 
from special wear, should be charged to this account 
instead of maintenance. 

The principle of charging to rent account all rent 
paid, regardless of the purpose served, or whether it 
includes service as well as rent proper, may relieve this 
account of expense which properly belongs here. Also 
the principle of allowing the maintenance of buildings 
serving secondary purposes, as offices and shops, to go 
into general maintenance account without distinction, 
makes it possible to greatly enlarge general office fa- 
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cilities without any corresponding increase in this ac- 
count. With maintenance, in all the relations it sus- 
tains, should be included the insurance. 

Insurance of office records, contracts, and furniture 
is distinctly an office expense. 

Examination. — This account registers the cost of 
office convenience and comforts and the incidental ex- 
pense of general officers and their staffs. It is properly 
separated from salaries, because more flexible. For 
the most part these comforts are, however, the mere 
necessary facilities for working conditions, and will not 
show great irregularity. The same causes that may 
affect the salaried expense of the general office will 
affect this account. 



50. INSURANCE. 

This account includes the cost of all insurance car- 
ried, whether on the property of the railroad itself or 
property intrusted to it, as common carrier and ware- 
houseman, or on persons, passengers, and employees 
for whose death or injury it may become liable. It is 
immaterial whether the insurance be carried by the rail- 
road itself or an outside company, all regular expense 
in way of premiums is charged here. 

Comment. — It is difficult to see what could be the 
intention of such an account. It is as if all lumber 
used on the road, whether ties, toothpicks, bridges, 
cars, flagstaff s, shingles, pianos, wagon spokes, dance 
pavilions, pencils, draughtsmen's tables, carpenters' 
hammers, or section men's shovels were regularly 
charged to the one expense account " lumber used." 

Insurance is a method of paying an expense and 
not an expense itself, except for the amount of profit 
in the rate and any extravagance through insuring 
injudiciously. The amount of the expense is deter- 
mined not so much by the rate as the amount pf the 
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policies carried. One of the largest elements in the 
rate itself is the conditions of risk insured against, 
which are largely within the control of operation. 

As a matter of fact, the amount of insurance car- 
ried is an exceedingly variable thing, resting entirely 
in the discretion of the management. If it is high it 
indicates little more than that the road has elected to 
pay through this account expenses that had otherwise 
gone through maintenance accounts and the contin- 
gency operating accounts, as " loss and damage," " in- 
juries to persons." Nor may we justify this account 
on the ground that the fluctuations in the rate are even 
yet a sufficiently controlling factor to determine the 
amount of the expense largely, because the systems of 
fire protection and inspection, discipline, and superin- 
tendence, will greatly modify this. And these pre- 
cautionary measures, and saving care, are altogether 
within the control of the management. So there only 
remains the profit in the rate, which is assumed to be so 
far the controlling factor in all expense for insurance, 
which is most responsible for the total amount of the 
insurance premiums paid, regardless of what purpose 
it serves, how conditioned, or how extensively it is the 
policy of the road to carry insurance. 

From all these reasons it must be conceded that in- 
surance is an expense of the maintenance of the specific 
property maintained and insurance against accident is 
a distinct expense of the particular work insured. 

Examination. — From the nature of this account, no 
deductions are possible. If from other sources it is 
known that exactly a given amount of insurance of 
specified classes is carried we may judge of the rate, 
but it would be far more to the purpose to get the rate 
direct 
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51. LAW EXPENSES. 

This account embraces primarily such salaried legal 
service as is special to divisions or separable parts of 
the operation, under such titles as division counsel, as- 
sistant division counsel, solicitor, etc. It includes all 
the expense of their offices (except stationery), for 
salary of staff, for heat, light, rent, traveling expenses, 
law books, printing briefs, legal forms, testimony, etc. 
It next embraces the cost of irregular legal service paid 
as fees or retainers, also cost of arbitration to settle 
disputed questions (presumably only when advanced 
to point of legal contest) . It includes all the incidental 
costs of legal procedure, as notarial, clerks', and special 
fees, and all costs of court and the fees and expenses of 
witnesses, except employees when serving as witnesses 
in loss and damage suits and except all witnesses in 
injuries to persons cases. Costs of court at time of 
receivership are included here, except that the receiver 
is considered an operating general officer and his fees 
are placed with the salaries of general officers. 

Comment. — So much of this expense as is for a 
salaried staff, because it is a permanent establishment, 
for the service of all departments, is properly a gen- 
eral expense item. But such part as is composed of 
the irregular service of attorneys, irregular expense 
of all kind, such as costs of court, fees and expenses of 
witnesses, etc., is directly regulated by the volume of 
work that is done, and should be charged to that work. 
Where this work is general to the property the expense 
would remain in this general expense account. But 
where special, as for irregularities of operation, as in- 
juries to persons, or damage to crops, by defective cul- 
vert, or burning of buildings by fire originating from 
spark of the locomotive, should be charged to that part 
of the work to which it was an incident, and where 
the amount of the damages assessed waf charged. If 
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this principle is so far acknowledged as to include wit- 
nesses in case of injuries to persons, and the wages and 
expenses of employees serving as witnesses in case of 
loss and damage, we do not see why the classification 
should not have gone the full length and included the 
other court costs and all special legal fees, and travel- 
ing expenses of regular counsel. 

The general nature of this expense is determined by 
the railroad's relation to enacted laws. It comes by 
natural transition to include any expenses incidental 
to laws not already enacted but proposed. Thus it will 
be the natural lodgment for the cost of a lobby and all 
thosfc irregular expenses and blackmail that a railroad 
is exposed to. 

Examination. — This account has no regular relation 
to the volume of business, but solely to the cases con- 
tested, which are often several years old. They may 
be due to the temper of the people even more than the 
negligence of operation. On some systems law agents 
who can handle whole States single-handed, in other 
States are kept busy with the territory of a single 
county. Respect for the rights of corporate property 
is a matter of education and in some communities is a 
matter of very slow process. 



52. STATIONERY AND PRINTING (GENERAL OFFICES). 

This account includes that part of the supplies of 
the general offices which comes under the general de- 
scription of stationery, the other supplies being pro- 
vided for in the account general office expenses and 
supplies. In addition to stationery for office use, it 
includes the printing of circulars, contracts, leases, 
bonds, stock certificates, and annual reports. 

The distinction between those articles generally 
glassed with stationery and those articles that are con- 
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sidered furniture is dwelt upon, under the head of 
" stationery and printing, maintenance of way." 

It is doubtful if such expenses as printing annual 
reports, bonds, and stock certificates, whick are the out- 
put of the office and not a part of its supplies, should 
not be classed with other expenses. But the distinc- 
tion is hardly worth forcing. Altogether, this is the 
most satisfactory stationery and printing account in 
the whole classification. 

Examination. — This is a very heavy item and 
will respond to the general conditions that af- 
fect the other general office accounts, but espe- 
cially the plan of work of the accounting de- 
partment. As an administrative expense it is much 
controlled by the methods of work, which may 
be constantly changing. It may affect the other 
stationery and printing accounts. By the extension of 
the use of blanks and duplicating, and adding, multi- 
plying, and dividing devices it may affect clerical labor 
in a small way. 

53- OTHER EXPENSES. 

This, like the foregoing, is an administrative ac- 
count, but differs in the fact that it includes only the 
irregular and unusual incidental expenses that cannot 
be located elsewhere. They are not such (expenses as 
are incidental to any particular account, but have a 
general relation to all or else no relation to any hi them 
all. Such would be notices of stockholders' meet- 
ings, financial notices in the papers, etc., irregular and 
nominal compensation to directors, etc. 

This is a small and, from its nature, entirely irregu- 
lar account, having no relation to the other accounts. 
It can only be examined by examining the individual 
items. The same account is very fully described where 
it occurs in maintenance of .wa£ 
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1. The data required are primarily the information 
about individual railroads that shall be official. It is 
not intended as an elaborate guide to investors, but 
should be a reliable exhibit of the salient features of 
the road's condition and operation that may offer basis 
for judging of the solvency of the property, the char- 
acteristics of its business, and the general standard of 
its operations. If the road extends beyond the scope 
of the report, as in the case of the interstate road, in a 
State report, its operations should be shown entire 
unless they fall into smaller units that are distinctly in- 
dependent. Such part of the properties and their 
operations as are actually confined to the State, and 
not artificial apportionments of interstate totals, should 
be shown in connection with the general figures, as 
memoranda. This data should be on official file, duly 
certified, and open to public inspection. Whether it 
is desirable to be at the expense of printing the detail 
for each road in the regular report is very doubtful. 

The information that is needed is largely identical 
with that furnished by the annual reports of the rail- 
roads. 

2. In discussing a railroad the first thing necessary 
is an accurate description of the physical property. 
Fixed property should appear in miles of first and sec- 
ond track and more tracks. Bridges and viaducts 
will appear in lineal feet by kinds of structure, whether 
wood, steel, or stone. Number of depots should ap- 
pear under perhaps three arbitrary classes, according 
to their size and the facilities offered. The total num- 
ber of grade crossings, number of miles ballasted, sin- 
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gle track, second track by kinds of ballast and depth 
ballasted, the miles of rail of different weight, in first 
and second track, the number of shops of first and 
second class, roundhouses, turntables, water stations, 
division and general offices, miles of telegraph line, 
miles of telegraph wire, miles of roadway protected by 
block signals, miles of road fenced, miles of tangent 
and of curve of each degree curvature, miles of gradi- 
ents by ranges, miles of tunnel — are the principal items 
that are of any value as public information. 

3. Further details, as number of ties per mile, 
telegraph poles per mile, roadway tool houses 
or hand-cars, elevation of track per degree of 
curvature, miles of rail of different templet, miles 
of different width of right of way — carry into the 
field of operating standards that can have no public 
interest. Local laws or methods of taxation may, 
however, call for special information to meet legal re- 
quirements. In connection with each item of this data 
any changes by addition or reduction during the year 
should be shown, and, where practicable, should be 
stated in the original units, their money value, and the 
percentage of change in each. 

4. Rolling stock should be shown by classes, in 
case of cars, giving the engine number and aggregate 
ton capacity of each class. Engines and tenders should 
not be shown separately. The number of cars and 
engines fitted with air brakes, and cars with automatic 
couplers and roof guard rail, should be given. Cer- 
tain large tools on wheels, as work cars, steam shovels, 
wreckers, and centrifugal snow plows should be added 
to the exhibit under their proper description. Changes 
during the year should be noted by number, value, and 
per cent. 

• 5. Property, both fixed and movable, operated under 
lease, contract, or joint ownership, should be shown 
separately. 
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6. Following the description of the physical prop- 
erty will come a description of the ownership. This 
will differ in the priority of the claim on current and 
future income and of its ultimate claim on the actual 
physical property or on specified parts and in the title 
to voice in its management. Some of the distinctions 
may never become real because the conditions which 
give them effect may never arise. Until disintegration 
sets in, at time of foreclosure of any of the lines, they 
all bear equally on the general earning capacity of 
the property, whether they hold in pledge a whole or 
only a part of the property or simply are claimants 
of the income. The entire property, regardless 
of the various liens of different priority and ex- 
tent, merges the proceeds of its operations into a gen- 
eral fund, from which each interest, to the extent of its 
claim, draws in the order of its right. All of its 
diverse parts are united into a financial unit because a 
common equity, vested in a single ownership, runs 
through them all and brings them all together in the 
general income account. 

7. The three great statements by which we analyze 
the financial conditions and operations of a railroad 
are the general balance sheet, the income account, and 
the operating account. The last-named may be sub- 
divided to detail operating accounts and each of these 
to still further detail. Each such account is a unit 
into which are gathered all the mutually supplementary 
causes to a given effect or group of effects, from which 
causes extending to other effects and effects depending 
on other causes are eliminated. The amount of such 
causes or the debit side of the account, therefore, is 
directly controlled by the amount of the effects or the 
credit side, and we may apply one to extinguish the 
other and only carry forward the net proceeds. This, 
whatever it may be, becomes in the next higher ac- 
count one of the several contributory causes which 
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there unites with the other causes with which it is 
placed to produce a further result. Thus . an origi- 
nally obscure cause passes forward its effect to the 
general balance sheet. Theoretically the balance sheet 
is the funded amount of the income account. All the 
causes or costs that have been consumed in the results 
of a single year's operations are brought together with 
their results in the general income account, reduced 
to a net figure. This net figure is carried to the gen- 
eral balance sheet, being the amount of annual incre- 
ment of fixed property or investment. For each dollar 
of investment, representing earning power, there are 
registered in the income account the corresponding 
annual earnings. 

8. The general balance sheet is a statement of the 
fixed property at its money valuation and a distribution 
of the ownership. The properties here assembled are 
those whose title or whose equity, either entire or in 
part, is vested in the ownership that controls the road. 
Direct part ownership will appear at the proportionate 
part to which the road has claim. Mortgaged prop- 
erty, in which the full equity is vested in the road, 
should appear at its full value, offset by the liens 
against it. In cases where the road is only joint 
owner in the equity of a property, the full assets 
and liabilities of the property should appear in 
the general balance sheet. The equity, up to the 
amount owned, will be credited to stock and the re- 
mainder to account of the other joint owner. Gen- 
erally such properties have securities of their own and 
they will enter on the balance sheet simply as securi- 
ties of another property. For further information we 
are referred to the detail statement of that particular 
property. 

9. Beginning with a property in which the road has 
all the equity we pass to only part of an equity of a 
whole property, which in turn may extend to very 



I78 RAILWAY OPERATIONS. 

insignificant proportions of a whole, and from part of 
a whole we may go to part of the equity of a part of 
property until we have been reduced to an equity which 
is little more than some advantageous privilege or per- 
manent profit in use. Such, for instance, would be a 
joint monopoly in a single trade movement or a traffic 
agreement. Conditions of ownership, control, use for 
fixed rental, use for contingent rental with or without 
permanent liabilities, joint operation, and specific con- 
tracts, multiply to such diversity that we merge by im- 
perceptible degrees from full ownership to what is no 
ownership at all. Some line must be drawn that shall 
rule off those properties from the balance sheet in 
which we have only a very insignificant equity, and it 
must necessarily be arbitrary. 

10. In listing the company's property everything not 
pertaining to the business of the railroad transporta- 
tion should be shown separately, such as coal mines, 
real estate, furnaces, coke ovens, etc. Next, detachable 
parts of the property that are accessory to the business 
of railroad transportation, but doubtfully belong to its 
immediate operations, as a belt line, toll bridge, picnic 
park, general tidewater terminals, elevator, general 
stock yards or warehouse facilities, or any considerable 
parts of the property that are financed separately, 
should appear separately. If the control is vested in 
the company by different kinds of equities, the list 
should be further itemized by the class of liens to which 
the various properties are liable. The quick assets 
will appear separately from the permanent investment 
and quick liabilities apart from those which are de- 
ferred by funding. 

11. The income account includes those expenses and 
earnings that are special to one year and general for 
the whole year. Only such expenses as are paid on 
a fixed annual basis and have no relation to operation, 
but are permanent from year to year, as interest, rental 
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charges of entire properties on long lease, or taxes, 
should be itemized here. All expenses and earnings 
that, according to the conditions of operation, may be 
curtailed and abolished, or added and increased, would 
be itemized in the operating account, and only the net 
amount carried to this account. If it is a subordinate 
property that is separately financed, a separate income 
account should be had for it, from which the net results 
should be carried to the general income account. 

12. The operating account is the receptacle for all 
those expenses and earnings that are special for periods 
less than a year, or are within the control of operation, 
so that a given expense tends to directly produce an 
earning and vice versa a given earning necessitates a 
given direct expense. Since the amount of the one 
largely controls the amount of the other, it is applied 
to wipe out the other as far as it will go, and only the 
net amount is carried forward to the income account. 

13. If there are several kinds of operation there must 
be an operating account for each. The line may not 
always be easily determined between different kinds of 
operation. The types of what are the same business, 
rest on usage, because a service may consist of many 
parts, but only at one point does it levy on the public 
for return. This point may be entirely arbitrary, fixed 
by custom, but it becomes the basis on which the whole 
service is measured and classified. Perhaps no better 
instance can be cited than the passenger car mile, which 
has always been the basic notion in the making of pas- 
senger tariffs. Elegance, speed, comfort, safety, and 
luxurious terminal conveniences have been added, but 
the entire service is still in the original measure of miles 
hauled. The demand and supply of those passenger 
miles are conditioned by entirely different factors from 
the elements that determine the prosperity of coal busi- 
ness, toll bridge, or elevator operations. 

14. But the lines of distinction are constantly chang- 
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ing. Where a railroad may have once conducted an 
added facility for its patrons on a paying basis as a 
separate though auxiliary enterprise, it may subse- 
quently have to be .content with operating it on a pay- 
ing basis and bearing the fixed charges itself. Later 
it may be forced to give up all compensation for the 
extra outlay and extra service and fall back upon the 
hope of reimbursement in an increase in the regular 
business at the regular transportation tariff. 

15. Practically there will be no difficulty in keeping 
distinct such clearly different kinds of operation as 
running a mill or mining property. Perhaps the char- 
ter restrictions may be such that their operations may 
never appear on the general books except as the net 
return from investments. But where the business is 
subsidiary and accessory to the strict business of trans- 
portation, the distinction may not be so obvious. As 
what may or may not be included in a standard service 
that is paid for at a given rate has come to be so 
largely a matter for legislatures to determine, it be- 
hooves the railroads to consolidate as few of such aux- 
iliary operations into their regular operating accounts, 
as practicable. 

16. After examining the road as a whole, we want 
to judge of the value of its securities in the light of 
what direct outlay they represent and what earnings 
they enjoy. They should be described as to the nature 
of the claim they hold on the general property, or part 
of the property, and show the amount authorized, 
amount issued, amount outstanding, consideration 
paid, nominal rate of interest, and actual rate of 
interest, and actual rate of interest and dividend paid 
in cash and in scrip. 

17. As to the operation, enough information should 
be given to offer basis for judgment of the character- 
istics of the business, its density, regularity, and pros- 
pective permanence or increase. From this we may 
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know the general efficiency of operation and the rela- 
tion of cost to expense. 

18. The freight service unit is the ton mile and the 
passenger service unit is the passenger mile. The ele- 
ments of speed, safety, relative risk, density, and ter- 
minal service, throughout the diversity of traffic condi- 
tions, together with miles hauled, variously enter to 
determine the cost, while value of service enters to de- 
termine the price. These elements cannot be specifi- 
cally measured, vital as they are, except by classifying 
our service units according to the degree in which they 
severally prevail. Ton miles should be shown by com- 
modities, competitive and non-competitive, and again 
by territorial groupings of movements. Against each 
of these, in all their various developments, should be 
placed the revenue. Passenger miles should be divided 
into classes of local, through, commuter, tourist, special, 
and deadhead, with the revenue, number of passengers, 
and average haul. To indicate the density, the ton 
miles per mile of road, and passenger miles per mile 
of road and per passenger car should be given. Car 
miles should appear by kind of car, and in case of 
freight cars by loaded and empty. Engine miles 
should be shown by passenger, freight, switch, helper, 
and work. Train miles should be shown by passenger, 
freight, and special. The direct freight train and the 
direct passenger train costs should be shown, and 
against these the respective train mileage. Engine 
costs for repairs, wages, coal, and other supplies should 
be placed against the engine miles, by kinds of service, 
and the car repairs against the car miles by kinds of 
cars. The general paying character of the business, 
into which the factor of density would be incorporated, 
would be the freight and passenger earnings respect- 
ively per mile of roadway. 

19. To judge of the economy of expenditure, the 
expense account should be stated in detail. The In- 
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terstate Commerce Classification, which is that gen- 
erally in use, is discussed at another place. 

20. Since the failroads furnish the largest single in- 
dustry outside of agriculture, no public report can 
ignore the sociological side of their operations. The 
number of employees, their age, education, conjugal 
conditio!!, nationality, length of railroad service, length 
in present service, hours, rate of earnings, actual earn- 
ings, days employed during the year, accidents, etc., 
carry to questions of large public interest. The classi- 
fication adopted should show at least two grades of 
skilled labor, clerical labor, two grades of superintend- 
ence, common labor, and large special classes, as en- 
ginemen, conductors, and other trainmen. If the rail- 
road enters largely into the manufacture of any of its 
supplies, the incidental labor should be exhibited sep- 
arately. 

21. The nature of the service offered to the public 
and the extent to which it is used by the public should 
be indicated by miles of road, which are served with 
single daily way train service, double daily way train 
service, number of points having single, double, daily, 
and more express train service, average speed of way 
train service, express trains, through freight trains, 
and the passenger earnings per train. The number of 
passengers per train mile, car mile, sleeping, chair, and 
parlor car, express train car, way train car, would show 
the extent to which each kind of service was used. 
The ratio of baggage car miles to passenger car miles 
would indicate baggage service furnished. The kind 
of service offered must be further measured by statis- 
tics of accidents to passengers of express and way 
trains classified, as due to negligence of operating, if 
by fault of the dispatcher or failure of signals, operator, 
flagman, engineman, conductor, or defect of material, 
if fault of rolling stock or roadbed, or lawlessness, if 
due to malicious train wrecking. 
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22. The real purpose of a public report is to make 
a general exhibit of railroad operations as a whole in 
the territory under review. It should bring into out- 
line the relations sustained to the public in the extent 
and efficiency of the service performed and the indus- 
trial, commercial, and sociological effects produced. 
For this purpose the data- must be tabulated. These 
tabulations with the explanatory text are the matter in 
which the public is vitally interested. 

23. Often there are salient features that throw the 
roads into natural groupings. Where these occur 
they should not be ignored in the compilation of the 
tables. For instance, there $re interstate, intrastate, 
and State lines; there are coal roads, crop roads, and 
commercial roads; there are branch lines and trunk 
lines; there are roads where the normal density of 
traffic is high and there are those where it is low. In 
this discrimination lies the nicety of the statistical 
work. But the groupings should always be natural, 
never forced by artificially prorating undistributable 
figures. It is not necessary that one arrangement be 
rigidly adhered to in all the tables. On the contrary, 
the grouping had may be largely special to each table 
according to the particular information to be brought 
out. 

24. Almost all the information for public use that is 
desirable in detail, from each railroad, should be set 
forth in tables. These tables will bring into profile the 
facts having public significance, and are necessary to 
make these facts available for general use. 

25. Tabulation of the data descriptive of the fixed 
property will describe the physical conditions under 
Which railroad operation is conducted in the State or 
Section under review. Some of these, as grades, 
curves, tunnels, and bridges, are due to natural con- 
ditions peculiar to the topography of their territory. 
If part of it is mountainous, part plain and prairie, this 
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distinction should be set up in the tabulation. Other 
conditions, as weight of rail, miles of ballast, block 
signaling, depots of different grade, will depend on the 
standard maintained, which in turn depends largely on 
the density of business. The distinction here sug- 
gested at once is trunk line, auxiliary line, and special 
line, as coal, lumber, ore lines, which would determine 
the kind of tabulation followed. In the same way the 
rolling stock will be variously classified according to 
natural and commercial conditions prevailing. An 
important economic factor in describing the transporta- 
tion service and capacity of that service, offered a given 
territory, is the total dead weight in tons, of the equip- 
ment, and the total net capacity in tons. 

26. The financial conditions of the railroads in a 
given territory will respond to the conditions of the 
trade in which the principal traffic lies. Crop failures, 
drouths, depression in iron industry, cotton manu- 
facture or lumber business, or miners' strikes, will be 
variously identified with the different territories served 
by different railroads. They may be sufficiently con- 
trolling causes to come into the tabulation of the in- 
come accounts. A very important inquiry is into the 
relation of auxiliary operations that are closely iden- 
tified with transportation and may or may not be finally 
done by the railroad. They may be supported with a 
charge in which there shall be a profit, with a charge 
ihat simply keeps the railroad whole for the full in- 
vestment, with a charge that only covers direct operat- 
ing expenses, with no extra charge at all. Such would 
be warehouses, belt companies, general stock yards, 
cotton compresses, etc. Wherever these have a detail 
income account or separate operating account they 
should be carefully tabulated, to show the results of 
their operations. 

27. The securities should be tabulated by rate of 
interest or dividend they pay, their value stated at par, 
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and also where practicable, at actual cost. Defaults 
and foreclosures should be stated in their aggregate. 
The immediate, solvent condition of the railroads 
should be stated in a consolidation balance sheet of all 
the roads involved, roughly tabulated according to the 
proportion of their operations confined to the territory 
covered by the public report. 

28. The data as to operation will, like the great body 
of information, be tabulated according to the traffic 
and operating conditions that prevail. Train costs in 
the mountains should be higher than in the plain, and 
the density of movement of all kinds will vary accord- 
ing to commercial conditions. The detail of expenses, 
however, should not be subjected to too fine a classifi- 
cation. There is no special distinction between the 
service of employees of different railroads. No classi- 
fication in that respect is really useful in the tabulation 
of the data about employees, except perhaps to distin- 
guish between railroads generally and special lines in 
coal, lumber, ore districts, etc. However, should the 
scope of the survey be so general as to include radi- 
cally different conditions of labor, as to race, literacy, 
and prevailing wages scale, such conditions should not 
be ignored in tabulation. But the facts about em- 
ployees are of importance and are very suggestive in 
various combinations among themselves. The amount 
and per cent, of the gross disbursements accruing to 
labor, compared with that for material, interest, and 
dividend, are facts of wide interest. 

29. The relation of the railroads as a whole, to the 
industries and commerce of the section covered by the 
report, is never more than touched upon in public re- 
ports. Yet there could hardly be a department of in-, 
quiry touching things of more vital significance to the 
community served. To begin with the physical fea- 
tures of the railroad system, figures should be given to 
show the accessibility and general distribution of rail- 
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road mileage with reference to population, and area 
and assessed land values. Tabulate the population 
within five, ten, fifteen, and more miles from a rail- 
road. Do the same with area and assessed land values. 

30. There are no better means to analyze trade 
movements than statistics that railroads can furnish. 
It has been for a long time customary to consider rail- 
road tonnage a rough index to the condition of trade. 
It is entirely feasible to go further and analyze the gen- 
eral total into information that shall have some signifi- 
cance and practical value. Commodity movements 
should be roughly analyzed as to geographical distri- 
bution, the average, the maximum, and minimum rate, 
during the period reported on leading commodities, to 
leading markets, or tidewater or general gateways, and 
its relation to the market price. 

31. The railways as an industry in a State will be 
indicated by the amount of revenue collected and ex- 
penses disbursed within the State. The relation of 
the railways to a particular State can be rudely appor- 
tioned by the assignment of their distributable ex- 
penses and earnings to State, interstate, and intra- 
state business. An item of no small consequence to 
the industries of some sections, is the amount of value 
applied to crude material in transit and the consequent 
employment for labor and capital by the concession 
of " milling in transit." There is also the relation of 
the commodity movements to seasons, special market 
fluctuations, and bank clearances, which under special 
conditions might be of value. But for the most part 
these are only items of curious interest. 

32. In the economic survey of the transportation 
conditions as a whole, in a given territory, one of the 
great factors of expense that ultimately must enter 
into the price at which the service is performed, is waste 
by duplication and excessive and useless concessions 
irregularly given. These, under the conditions of 
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trade, are to the individual road circumstances to which 
it must conform as absolutely as to the topography of 
the country through which it operates. The ultimate 
effects have no part in the practical conduct of a rail- 
road, except so far as the question of their persistence 
comes in. But in a larger public view, alternative con- 
ditions may be discussed, and it becomes essential to 
know the amount and tendency of such expense by 
waste. For freight it may be located in (a) the ter- 
minal service, as station service, local switching, car 
detention and extraordinary facilities of warehouse, 
compress, stock yard, elevator, etc., reduced to their 
money value and placed against the tons handled. 
(&) Excessive hauls had by deducting from actual 
ton miles the short line ton miles, (c) Excessive pas- 
senger service stated in equivalent coach miles com- 
puted from unused capacity of coach miles actually 
run. These are the direct, tangible outlays. There 
is, . in addition, the cost not directly connected with 
physical service, such as advertising and soliciting. 



OPERATING UNITS. 

THE CAR MILE. 

1. The car mile is the travel of a car one mile. It 
is taken as the unit of car movement in all the relations 
sustained to cost and service rendered. In Germany it 
gives place to the axle mile; but cars in this country, 
save in some mining territories where the obsolete 
" jimmies " still persist, are of the double four-wheel 
swing bogie truck type, and the necessity for the axle 
miles does not exist. As related to cost, the car-mile 

^ unit is modified by speed, grades, alignment, actual 

load, cars per train, gross weight, character of the car 

as affecting maintenance, and hours of moving to hours 

idle. Sometimes some of these factors are eliminated. 

s Thus empty cars are reduced to a loaded car basis. 

- Again the effects on train resistance and consequently 
on cost, due to alignment, grades, and various speeds, 
are consolidated into a constructive performance unit. 

2. On the side of service the car mile as a unit is 
^modified by the kind of commodity it is adapted to 

carry, the tonnage capacity, direction with reference 
to prevailing traffic. 

3. For examination of actual car movement we want 
simply the loaded and empty car mile, developed suc- 
cessively by the different factors examined. 

4. The caboose miles has been the source of much 
contention. The American Association of Railway 
Accountants undertook to settle the uncertainty by the 
ruling : 

" When the ' mileage of loaded freight cars ' and the 

' z88 
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4 mileage of empty freight cars ' are both shown in 
reports, the mileage of caboose cars should be included 
in the ' mileage of empty freight cars.' " 

But this is open to criticism. A caboose is a dif- 
ferent thing from a freight car. It is lighter, often 
has less journals, and stands in different relation to the 
body of c©sts and of service. While it is a definite 
added cost to the train, it is, except in rare instances, 
an inseparable feature of train movement, as much 
as the tender on the locomotive. It is invariably pres- 
ent, as an essential element in all car movement. 
Therefore, if its repairs and other costs are borne by 
the freight car mileage, for purposes of car perform- 
ance, it is a practically constant element in all com- 
parisons. There is no need for separating it. The 
only purpose in such separation would be to note any 
irregularities of cost, special to it alone. Such would 
be excessive repairs or excess of caboose equipment 
over needs. But this is hardly sufficient to justify a 
regular entry in a current performance sheet. 

5. As shown, the car mile is subject to a great va- 
riety of modifying conditions, which greatly limit its * 
usefulness. Except for a few items of information it ■ 
would be better if the car be abolished as a basis for 
making a unit. The standard type of car on some- 
roads has changed so very rapidly that the car of one 
period has practically nothing in common with the 
car of another period, save the name. As a substitute 
for the car mile and car day we should use the gross 
ton mile and the net ton mile, making a distinction be- 
tween loaded and empty cars. The president of a cer- 
tain road, which had replaced its six-ton cars with 
fifty-ton cars, was greatly disturbed when the car 
movement of a particular day compared unfavorably 
with the year previous in number of cars moved. The 
situation, which by his superficial analysis was bad, in 
reality was many times better than the year previous. 
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Particularly desirable acre the ton miles as a basis, in- 
stead of the car mile, since they once and for all time 
abolish the " loaded " car mile whose significance is 
so relative a thing. 

THE TON MILE. 

6. The ton mile is one ton of freight moved one 
mile. It is taken as the ultimate unit of freight service 
and approximate unit of freight transportation ex- 
pense. To make the average ton mile of the road, all 
lengths of haul, all varieties of service, and all kinds 
of freight are thrown together indiscriminately. 

7. On the side of cost, freight transportation is com- 
posed of train operation for the linear mile, modified 
by grades and alignments, insurance, ratio of bulk to 
weight of article, conditions of transportation, direc- 
tion of movement with reference to prevailing traffic, 
and per cent, of prevalence in one direction, terminal 
service and unused capacity of track for train move- 
ment. Except the terminal handling and so much of 
the maintenance and general charges as are represented 
by the unused capacity of the track, all of these items 
are a direct expense to the ton mile for a given com- 
modity. , Therefore, after their individual variations, 
their expense will vary directly as the ton miles made. 

8. The terminal handling is a fixed expense to the 
ton and not the ton mile. According to the law of in- 
creasing return it will apply as a decreasing expense 
to the ton mile with each added mile of haul. The 
maintenance and general charges are a fixed expense 
to all business handled. By the law of increasing re- 
turn they will be borne at a less rate per unit of serv- 
ice, with the increasing volume of all business. Only 
so long as the volume of business remains about the 
same can we estimate what proportion of the whole 
fixed expense falls to the average ton mite. And only 
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when the average length of haul represents the general 
haul, and is not a theoretical mean between wide ex- 
tremes, may we say what is the terminal expense per 
ton mile. The terminal expense per ton mile is any- 
where from five per cent, to forty per cent, of the 
direct cost of moving a ton of freight one mile, ac- 
cording to the length of the haul. For merchandise 
or parcel freight costing seven cents per ton station 
labor of handling, which is not excessive, with a haul 
of fifty miles, the terminal cost is forty per cent, of the 
entire direct expense. 

9. Thus, through changes in the proportion of dif- 
ferent classes of freight handled, as they affect the 
length of haul, without change in the aggregate vol- 
ume and with no change in the rate of costs for each 
of the items entering into the total expense, there may 
be very considerable changes in the general average 
cost per ton mile. And if this be- so, when radical 
changes occur in the character of the business, the gen- 
eral average ton mile may convey no information. 
Indeed, it may be very misleading. For any intelligent 
information the ton miles should be successively ex-, 
hibited by the different factors that cost. Thus it 
should be shown by ranges of density per ton mile, by 
commodities, and again by length of haul. Only in 
this way can be formed accurate judgment of the real 
work as it affects expense. 

10. The ton mile as a unit of service has a different 
value for each use served. Thus a ton mile of paving 
blocks is not of equal use with a ton mile of milk, of 
dressed beef, or canned fruit. And, again, a ton mile 
of wheat at a remote distance from the market is not 
of equal use with a ton mile of wheat in close proxim- 
ity to the market, because each ton mile in the first 
case counts for less in bringing a given quantity to 
supply a given use than it does in the second case. 

Ut The identity of & service is described first by a, 
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given number of physical units for the same use. The 
" same use " is generally taken to be use for the same 
article of consumption. But it came in time to be the 
use for the article that is its substitute. Then again 
it may not be use of the article for consumption, but use 
of the article as a crude material in manufacture of 
a product for a distant market, of which an extreme 
example would be " milling in transit." 

Fifty ton miles in one service is thought to be equiv- 
alent to one hundred ton miles in a service that is only 
one-half the use. But unless one use supplants the 
other, an extension of service on the one does not make 
good the lack of it in the other. Therefore, unless one 
article or use of transportation is served at the direct 
cost of another, or unless it definitely supplants an- 
other, or unless its greater volume, while not directly 
superseding the first article, does disturb the demand 
for it by cultivating an extended and hitherto undevel- 
oped demand for the second article or use, a variation 
of the different uses served will invalidate the average 
of all for purposes of comparison. 

12. And when none of the foregoing conditions are 
present a reduced average cost per ton mile, brought 
about by greater proportional volume of low grade 
business, cannot be called a decline in rates, so far as 
related to the value of the service performed. 

THE PASSENGER MILE. 

13. The passenger mile, which is the movement of 
one passenger one mile, is taken as the unit of cost and 
of service in passenger transportation. 

However, as a unit of cost, it has many limita- 
tions. The actual cost of transportation of any one 
passenger is hardly more than the cost of printing the 
ticket on which he travels and the insurance against 
personal injury. The depot must be provided, the 
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ticket seller must be on duty, the train must make the 
run and stop and start at the stations where he gets 
on and off, whether this one passenger more or less 
travels or not. And his transportation costs appre- 
ciably no more for one hundred miles than for fifty. 
As a unit of cost for the general body of the passenger 
business it is inaccurate, because factors of speed, 
grades, dead weight, terminal convenience, etc., are not 
included. In the larger area of maintenance and 
fixed charges, it cannot serve as a unit, because the 
variation due to the traffic density is ignored. If these 
factors had any uniformity they might be left out with- 
out invalidating the unit for purposes of comparison, 
but as between different roads or different periods in 
railroad operation the speed may vary from twenty to 
sixty-five miles an hour, the maximum grade from 
Yl per cent, to 4J4 per cent., the dead weight per pas- 
senger from one-half to five tons, the traffic density per 
train from twenty-five to one hundred passengers, the 
train movement from two to seventy trains per day, 
the station convenience from mere platform and sheds 
to great depots with every appointment of luxury and 
convenience. 

• 14. The passenger mile is more peculiarly a unit of 
service. But it is each year becoming progressively 
less so, as distance is a less factor in limiting move- 
ment. In the first place the desirability of going to 
a certain place was set against the cost of getting there, 
which was directly as miles to be traveled, whether the 
journey was afoot, by horse, or by stage. Thus the^ 
need and use of actual journeys came to be proximately 
proportional to distance. But this is no longer so. 
Travel that was first for pleasure or personal reasons 
has come to be many times multiplied by the travel for 
business. The value of such travel rests on strictly 
industrial and commercial conditions. To the theatri- 
cal manager, the showman, or the commercial house 
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it is as impersonal an item of operating expenses as 
any other regularly calculated expense. Such travel 
serves different commercial and industrial uses and 
may have different value to the consumer, which may 
have no reference to exact miles. 



THE TRAIN MILE. 

15. The train mile is taken as the unit of movement 
between terminals. It is assumed that the thing we 
call a train affects coal consumption, oil and waste con- 
sumption, engine repairs, car repairs, train service, and 
engineers' and firemen's wages, and produces service 
approximately, as miles run. 

16. In moving cars in a train some costs are special 
to each car, as oil and waste cars, and repairs; others 
are in part general expense to the train movement, and 
in part a direct expense to each car. Such would be 
engine fuel, of which thirty per cent, to fifty per cent, 
has no relation to the number of cars in the train. 
Others still, as engineers' and firemen's wages, have no 
relation whatever to the number of cars. On the side 
of service all the performance is special to each car 
and there is no performance that is special for the 
train. But in case of both the costs and the services, 
that are special for each car, there is assumed to be 
an average number of cars per train and an average 
cost and service of all cars. Hence the train mile, by 
this reasoning, has come to be the general unit of line- 
of-road movement, as it affects costs and produces 
service. But we believe the train mile as a unit has 
long ceased to be of any value, except for the most 
limited comparisons. 

17. The type of the thing we call a train, varies 
greatly. We may have one or two or three engines, or 
the second engine only for a short distance. In de- 
ciding whether we shall consider these variations as one 
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train or two or three trains, we must keep in mind that 
the train mile -is intended and is used as a rough unit 
of cost and of service. *In case of the double header, 
if we count this as two trains, plainly we have greatly 
reduced the cost per train mile by the greater useful- 
ness of the train-service costs. But our coal, oil, and 
enginemen's wages costs will remain the same in their 
relations to car miles. Also our number of cars per 
engine will be about the same. It is, therefore, per- 
fectly proper to consider it two trains because such 
saving as has been effected is entirely within the dis- 
cretion of the officer making it. The expense is not 
increased proportionally at some other place, unless 
possibly we have overstrained our draft rigging, ex- 
posing the movement to breakdowns and consequent 
delays. 

18. But when an engine acts only as a helper and 
serves only one way, running back light, the question 
takes a new form. Plainly the effective mileage it 
makes is only that when it is under load. This ef- 
fective mileage must bear the full cost of the light 
miles, yet the light miles cost as much for enginemen's 
wages as the loaded miles, and contribute directly 
to increase the oil and coal consumption and repairs. 
Therefore we should consider the engine mile when 
under load, a train mile. We place against the 
loaded mileage the full costs, and carry separately, 
and only for memorandum purposes, the light mileage. 
If the repairs and oil for the light mileage, added to 
the same for the loaded mileage, are abnormally high, 
they must be offset by the loaded mileage costs saved. 
These are the costs which the engine would have in- 
curred if it had completed the entire run instead of 
serving as mere helper. If now the balance is against 
the practice of using a helper engine, the fact should 
appear in increasing the cost of operation under these 
conditions, and the practice would be abolished. 
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19. Some officers prefer that the double-header 
should be considered as one train, so that their car 
mileage per train may " show high." They are ab- 
normally swelling their costs per train in enginemen's 
wages and supplies and are really covering up and los- 
ing sight of the performance of their engines because 
two engines should normally pull about twice as much 
as one. Should our second engine be a mere helper 
engine, to lift trains over a hill, it would not be proper 
to consider it a double-header at all. This would be 
true of two or three helping points. But if the help- 
ing engine goes over a considerable stretch to include 
down grades as well as up grades it should be con- 
sidered a road engine. 

However, these devices are only partly satisfactory 
in bolstering up the very lame unit of the train mile. 

20. The train mile, unfortunately, has come to be 
a very important factor in all exhibits of railroad 
operation. Its defects are not generally understood 
and, where understood, are only tacitly acknowledged. 
It introduces such latitude for uncertainty into railroad 
reports that it is to be regretted that the American As- 
sociation of Railway Accountants have dignified it by 
a very full definition and explanation in the report of 
their committee upon train and locomotive mileage. 
The deliveries of this association are very properly ac- 
corded great weight. Those that bear on the exhibit 
of railway operations are generally, in the course of 
time, taken up by the statistician of the Interstate 
Commerce Commission and embodied in the official 
classification. For this reason, and owing to the im- 
portance of the subject, we give below, in full, the re- 
port referred to above. 
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REPORT OF SPECIAL COMMITTEE ON TRAIN AND LOCO- 
MOTIVE MILEAGE. 

Train Mileage. 

For the purpose of preparing the statistical figures 
usually given in the annual reports submitted by rail- 
way companies to their stockholders, and those called 
for by the Interstate Commerce Commission and the 
several State railway commissions, it is suggested that 
train mileage be divided into two general classes, rev- 
enue train mileage and non-revenue train mileage, and 
that revenue train mileage be subdivided into passen- 
ger train mileage, freight train mileage, and mixed 
train mileage. 

There is no objection to this classification being ex- 
tended as may best suit the preference of individual 
roads, but the above are the only classes that are re- 
quired for the purposes mentioned. 

Passenger train mileage embraces the mileage of 
trains run to transport revenue earning passengers, 
and to carry baggage, mail, express matter, milk, and 
other articles earning revenue, which is classed as pas- 
senger earnings; provided such trains do not regularly 
include a car or cars devoted "exclusively or princi- 
pally to revenue freight business. 

Freight train mileage embraces the mileage of 
trains run to transport revenue earning freight, and 
which do not regularly include a car or cars devoted 
exclusively or principally to revenue passenger busi- 
ness. Also, the mileage of trains consisting of empty 
cars and of trains consisting of a locomotive and a 
caboose, running light between terminal stations, on 
account of the greater tonnage being in one direction. 

When one or more milk cars are hauled in a pas- 
senger train, the mileage of that train should be con- 
sidered passenger train mileage; When milk cars or 
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express cars are hauled in a through or fast freight 
train, and their earnings are classed as freight earn- 
ings, the mileage of the train should be considered as 
freight train mileage. 

Mixed train mileage embraces the mileage of trains 
run to transport both passengers and freight earning 
revenue in cars, each of which is devoted exclusively 
to either passenger business or freight business. 
Freight trains that haul no passenger-service equip- 
ment, but transport passengers in a caboose, are not 
mixed trains, and their mileage should be treated as 
freight, train mileage. 

Non-revenue train mileage embraces the mileage of 
all trains not directly connected with the earnings of 
revenue, such as: 

(a) Trains of the passenger class, i. e., pay trains, 
official trains, complimentary special trains, and trains 
run to convey employees to and from shops. 

(b) Trains of the freight class, i. e., material and 
supply trains. 

(c) Trains of the work class, i. e., gravel trains, 
ballast trains, construction trains, wrecking trains, re- 
pair trains, snow plows, and flangers. Only the total 
mileage of non-revenue trains is called for, not the 
mileage under three sub-classes. 

Rules for Computation. 

1. Revenue train mileage should be based on the 
actual distance run between terminals and computed 
from the official time-table or distance table, the same 
as for passenger mileage, ton mileage, and car mileage. 

2. Revenue passenger trains and revenue mixed 
trains may incidentally carry private cars, official cars, 
work or service cars, or cars of other classes ; and rev- 
enue freight trains may incidentally carry cars con- 
taining railway material and supplies, or other freight 
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which does not earn revenue; but whole trains of such 
cars should be regarded as non-revenue trains and 
classed accordingly. 

3. The mileage of non-revenue trains should be 
based on the actual distance run between terminals. 
When work trains are run between terminals and not 
ordered to work at some specified point or within 
specified working limits, they should be allowed the 
actual mileage made, the same as any other class of 
trains. When ordered to run to a certain point to 
work at that point or within specified working limits, 
they should be allowed the actual mileage made while 
under running orders and in addition an arbitrary 
mileage of six miles per hour for the time working at 
the point or within the working limits named. 

4. Each train and each section of a train run by a 
separate train crew should be considered a separate 
train, whether hauled by one or more locomotives for 
either the whole distance or a part of the distance be- 
tween the train terminals. There should be nothing 
added to this distance to cover running from round- 
house to terminal, doubling hills, running for water, 
switching, or other work at way stations, or for the 
service of helper or pusher engines, or the extra en- 
gines on double or triple head trains. 

5. The use of the term " switching train mileage " 
should be abandoned, such mileage being more prop- 
erly called " switching locomotive mileage/' 

To ascertain the " average number of passenger cars 
hauled per train " and the " average number of pas- 
sengers per train/' the " mileage of passenger cars " 
and the "number of passengers carried one mile" 
should respectively be divided by the sum of the 
" mileage of revenue passenger trains " and " mileage 
of revenue mixed trains." 

To ascertain the " average number of freight cars 
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•hauled per train" and the "average number of tons 
hauled per train," the " mileage of freight cars " and 
the "number of tons hauled one mile" should re- 
spectively be divided by the sum of the " mileage of 
revenue mixed trains " and " mileage of revenue 
freight trains." 

21. Commenting on the foregoing under head of 
Rules for Computation as there laid down, the 
train is defined. This, as noted above, we believe 
open to serious criticism. In paragraph No. 4 the 
definition that "each train and each section of a 
train run by a separate train crew should be con- 
sidered a separate train, whether hauled by one. or 
more locomotives, for either the whole distance or 
part of the distance between terminals " is radically 
wrong. The train service items of flagman and con- 
ductor are the only items that are a fixed cost of train, 
which must vary directly with the number of train- 
mile miles made. They consist of less than twenty 
per cent, of the whole cost of operating that train. To 
classify things by factors that have only a significance 
of twenty per cent., and ignore the factor that has a 
significance amounting to eighty per cent, of the whole 
body of determining causes, is a violation of all prin- 
ciples of classification. The engine is more nearly the 
index to the cost and service, and so the proper unit of 
cost and service of what is called a train. Engineers' 
and firemen's wages, locomotive repairs, the estimated 
one-third or more of the fuel that is directly consumed 
for the movement of the engine itself, vary directly 
with the number of engine miles. The oil and waste 
cars, the car repairs, the irregular number of brakemen 
and the remainder or two-thirds of the engine fuel of 
the engine, vary directly with the size of the train, 
which is roughly dependent upon the motive power 
assigned to that train. The defects of the train miles 
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the committee have sought to overcome by showing 
helping mileage separately and showing the ratio of 
helping mileage to the whole mileage made. But it is 
very questionable if this at all meets the difficulty. 

22. The committee use the mixed train mileage once 
with the passenger train mileage to arrive at the num- 
ber of passengers per car and passengers per train, and 
again with the freight mileage they use the same mixed 
mileage to find the average number of cars per freight 
train and tons per freight train. Thus, assuming that 
the passenger train mile were approximately equal to 
the freight train mile, we are increasing all mixed 
train mileage by one hundred per cent., and per contra 
dividing the good showing of our train performance 
by two, just so far as mixed trains entered into our 
computation. Fortunately the inherent fallacy of this 
is not of great importance, because generally the mixed 
train mileage is very insignificant. It is a very poor 
makeshift, to avoid the fallacy of the general practice 
of considering mixed trains as one-fourth passenger 
and three-fourths freight. Assuming that there were 
equal urgency for both kinds of service, so that fre- 
quency of running did not come in to make the cost 
special for the one which had not otherwise been in- 
curred, then the cost for each should be apportioned 
on the basis of some unit of service common to both. 
This unit obviously would be weight hauled so far as 
tke engine and train costs were concerned. If the 
passenger service required a baggageman or special 
rate of pay to conductor or unusual speed or backing 
or shifting of train to place the coach at the depot, then 
such direct expense should be first deducted from the 
total cost of the train and charged direct to the service 
benefited. 
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ENGINE MILE. 

28. The engine mile serves as the work unit. A 
locomotive is taken as a unit in motive power. It is 
not a substitute for the exact unit of energy which is 
the tractive unit, but a rude measure in defining the 
relations of motive power to cost and to service ren- 
dered. The locomotive weighs thirty to one hundred 
tons; it may be rated at fifteen to ninety loads; its 
fuel consumption may be normally 4 to 9 cents a mile; 
its repairs, 3J4 to 8 cents; it may be designed for speed 
or for draft, may be simple or compounded, have four 
or six or eight driving wheels. It may be used for 
express or accommodation service, for switching, 
helper, or work train service. An engine mile is made 
when any one of these engines, big or little, fast or 
slow, loaded or light, rolls over a mile of rail. 

24. The uncertainty of a unit that is so obviously ir- 
regular in those relations which it is designed to meas- 
ure makes it necessary to divide the mileage according 
to services, which block it rudely into classes of average 
speed and load and general working conditions. 
Comparisons within each service show the perform- 
ance of the locomotives in that service. But between 
services or regardless of service the comparisons are 
misleading. 

25. The American Association of Railway Ac- 
countants have very elaborately defined and classified 
locomotive mileage, and their report is given below. 

Locomotive Mileage. 

The use of locomotive mileage is principally con- 
fined to what is known as "performance sheets." 
These reports vary, and because locomotives are often 
used in more than one class of work ? many perform- 
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ance sheets do not undertake to show figures for each 
kind of locomotive or for each class of work, except 
in a limited way. 

In order that all performance sheets may be made 
upon a uniform basis, it is suggested that locomotive 
mileage be classified as follows : 

Passenger locomotive mileage, 

Freight locomotive mileage, 

Mixed train locomotive mileage, 

Helping locomotive mileage, 

Light locomotive mileage, 

Switching locomotive mileage, 

Work locomotive mileage. 

There is no objection to this classification being ex- 
tended to suit the preference of individual accounting 
officers, so long as the classification adopted can be 
combined to produce the classes above named. 

Passenger locomotive mileage embraces: 

(a) Revenue passenger train mileage. 

(b) Non-revenue passenger train mileage; being the 
mileage of non-revenue trains of the passenger class, 
such as pay trains, official trains, complimentary spe- 
cial trains, trains run to convey employees to and from 
shops, etc. 

Freight locomotive mileage embraces: 

(a) Revenue freight train mileage. 

(6) Non-revenue freight train mileage; being 
mileage of non-revenue trains of the freight class, such 
as material and supply trains. 

Mixed train mileage embraces: 

Revenue mixed train mileage. 

Helping locomotive mileage embraces the mileage 
made by locomotives while pushing, double-heading, 
or in any similar way assisting passenger trains, 
freight trains, mixed trains, or non-revenue trains ; also 
the additional loaded mileage made in doubling hills. 

Light locomotive mileage embraces the mileage 
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made by locomotives running light, as when running 
for water or fuel, running to or from roundhouses, 
shops, or trains; running light, after pushing, double- 
heading, or in any similar way assisting passenger, 
freight, mixed, or non-revenue trains, and light mile- 
age made in doubling hills; also the mileage made by 
locomotives when running with only a caboose at- 
tached. 

Switching locomotive mileage embraces all loaded 
or light mileage made in switching, except shop or 
work switching. 

Work locomotive mileage embraces the mileage of 
all trains of the work class, such as gravel trains, bal- 
last trains, construction trains, wrecking trains, re- 
pair trains, snow plows, and flangers, and the mileage 
of locomotives employed in shop switching. 

If for the purpose of comparison with figures of 
former years, or for any other purpose, it is desired by 
any railroad to combine the different classes of loco- 
motive mileage into the four general heads, — passen- 
ger, freight, switching, and work, — it is suggested that 
the combination be made as follows : 

i. Passenger locomotive mileage. 

2. A proportion of mixed trains locomotive mileage, 
based on the work performed. 

3. The mileage made by locomotives helping pas- 
senger trains. 

4. The light mileage made by locomotives while in 
passenger service. 

Freight mileage to include: . 

1. Freight locomotive mileage. 

2. A proportion of mixed train locomotive mileage 
based on the work performed. 

3. The mileage of locomotives engaged in helping 
freight trains. 

4. The light mileage made by locomotives while in 
freight service, 
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Switching and work mileage should be as previously 
given. 

Rules for Computation. 

i. All locomotive mileage made in hauling trains, 
except helping mileage and work-train mileage, should 
be based on the actual distance run between terminals, 
to be computed from the official time-table or distance 
table as prescribed for train mileage. 

2. Helping mileage of locomotives should be based 
on the actual distance made with trains in helping 
service or in doubling hills. 

3. Work-train mileage of locomotives should be ar- 
rived at as prescribed for work-train mileage. 

4. Light mileage of locomotives should be based oil 
the actual distance locomotives are run light, or with 
only a caboose for the entire distance between termi- 
nals. 

5. Mileage of locomotives switching in yards and 
at terminals should be computed upon a constructive 
mileage of six miles per hour. Switching or other 
work at way stations not having switching locomo- 
tives should not be allowed for, except to locomotives 
of local or way freight trains, which, when employed 
for switching for one hour or over at any station, 
should be allowed a constructive switching mileage of 
six miles per hour for the actual time employed in 
switching. No allowance should be made when the 
time employed in switching is less than one hour at 
any one station. 

Manner of Showing Mileage Figures in Reports and 
Their Use in Preparation of Statistics. 

It is respectfully suggested that in all reports mile- 
age figures be shown in the following manner ; 



206 RAILWAY OPERATIONS. 



TRAIN MILEAGE. 

Mileage of Revenue Passenger Trains, 
Mileage of Locomotives employed in " Helping " 

Passenger Trains, 

Percentage of " Helping " to Revenue Train 

Mileage 

Mileage of Revenue Mixed Trains, 
Mileage of Revenue Freight Trains, . . 
Mileage of Locomotives employed in " Helping 

Mixed and Freight Trains, 
of " He 
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Percentage of " Helping ° to Revenue Train 

Mileage, 

Total Revenue Train Mileage, 
Mileage of Non-Revenue Trains, 
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28. Looking over this report as above, it would 
seem that the engine mile, even when divided ac- 
cording to service, is unnecessarily indefinite. This 
is especially true when used to measure the very 
large costs that are within the direct regulation 
of the management. As well note the mileage of 
fly wheels spinning round in the air, at the shops or 
other places where the road generates power by sta- 
tionary engines. It is true that there is a certain fixed 
cost to the engine mile, without load and regardless of 
speed. This may be thirty to fifty per cent, of its 
ordinary fuel consumption, perhaps more of its re- 
pairs, and one hundred per cent, of its engineers' and 
firemen's cost. To this extent only is the engine mile 
a unit, in cost of power, and then only when the engines 
are of the same general class. It has already been 
largely superseded in railway practice, as a unit of the 
effective power itself. It is better to consider the loco- 
motive a machine of various capacity, used for work. 
The amount of this work, rather than the number of 
engines employed in doing it, affects costs and deter- 
mines the amount of service. 

27, The effort to place switch engines and work- 
train engines on the same basis with road engines by 
assigning to them a constructive mileage is open to 
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criticism. The thought generally in fixing upon a 
mileage rate per hour is that it is an approximate esti- 
mate of the number of linear miles of rail which the 
engine actually rolled over in that time. This idea is 
wholly erroneous. The real object in giving switch 
and work-train engines a constructive mileage is to 
offer a basis by which we can reduce the normal ex- 
pense of the switch or work-engine hour, to the equiva- 
lent of road miles which the same cost normally would 
produce if the engine were in road service. 

28. Since the committee have taken the train mile 
as a basis, instead of the locomotive mile or better 
unit, they have made the locomotive mile a memo- 
randum figure, to explain the train mile. The thought 
is that by stating the relative amount of helping mile- 
age to the whole road mileage, by each service, the 
inaccuracy of the train mile can be roughly corrected 
in looking over the exhibit of operations. 

29. The theoretical unit of engine efficiency is the 
" tractive unit," which is the theoretical draw-bar pull. 
The effectiveness of this unit is of course greatly modi- 
fied by the conditions which the engine is called upon 
to meet. But ultimately in the canvass of a great 
aggregate of power for a road this is the unit in which 
we describe best the amount of power in service. The 
engine mile, equally with the car mile, is a relic and 
should be abolished except for a limited use, in statis- 
tics. The tractive unit commuted by the factor of roll- 
ing friction, to its equivalent in tons hauled on a 
straight and level track when the factor of distance 
has been added, becomes a unit of work. 

On the Mexican International Railway it has been 
found practicable to use a performance unit as an in- 
dex to performance and expense of engines in service. 
This unit is designed to take up the variations in grade, 
alignment, and speed as they affect cost. By courtesy 

of Mr, E« W.. Johnstone^ su£erintendent of motive 
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power, is given below the explanation and formulae 
for the unit which he has devised and put into use. 

Mr. F. W. Johnstone's Locomotive Performance Unit. 

30. Method of reducing grades and curves to an 
equivalent straight and level track, and of determining 
the units of work performed by locomotives in hauling 
trains over a given section of road : 

Let one hundred gross tons hauled one mile over 
a straight and level track (at so low a rate of speed 
that the resistance due to speed will be considered o) 
be taken as a unit of work performed, and as the resist- 
ance per gross ton hauled upon a straight and level 
track at a very low rate of speed is six pounds, the 
resistance per gross ton on any grade and at a given 
speed in miles per hour should be divided by six, and 
the result must be multiplied into the length of the 
grade, to ascertain the equivalent length of level track. 
If curves are not compensated, one-half pound per 
degree of curvature should be added to resistance due 
to grade speed and rolling friction before dividing by 
six. 

It is evident that for different- speeds per hour the 
total resistance will vary; therefore it is necessary to 
figure out these distances separately for trains running 
on different schedules of speed. 

TABLE NO. 1. 

TOTAL RESISTANCE PER GROSS TON OF TRAINS RUNNING FIFTEEN 
MILES PER HOUR, OVER VARIOUS GRADES (CURVES COMPENSATED.) 

1.0 per cent. 26.91 2.0 per cent. 46.41 
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For example : Table No. i shows the total resistance 
per gross ton on various grades (curves compensated) 
of a train running fifteen miles per hour. Say this is 
the average speed of freight trains, then figure as 
above, the equivalent straight and level track between 
stations for freight trains, north and south or east and 
west, as the case may be. 

Table No. 2 shows resistance per gross ton of trains 
running thirty miles per hour or say the average of 
passenger train speed and table of equivalent distances 
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Table No. 3 shows equivalent straight and level 
track for down grades, since some allowance must be 
made while descending grades, for keeping up steam, 
consuming oil, etc. 

TABLE NO. 8. 

DOWN GRADES AT ALL SPEEDS, FIGURED AS FOLLOWS : 

0.4 or over taken as 20 per cent, of level track. 

0.3 
o.-2 

0.1 

0.0 

These equivalent level track distances are deter- 
mined by taking the grades from the profile of the 
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road, first in one direction, then in the other, and going 
through the method above explained. After deter- 
mining the equivalent straight and level track between 
stations a table should be made up to facilitate the 
calculation of the units of work between any two sta- 
tions or between such points as the trains may run 
without changing their weights. 

The number of loaded and empty cars, and changes 
in number of cars, are taken from the conductors' re- 
ports. 

The weight of the engine and tender must also be 
taken into account. 



AVERAGES. 

I* Dollars operating expense per dollars earnings 
in per cent, gives a quick summary of operations. It 
shows at a glance the actual profit of capital directly 
employed in operation. But it conveys no notion of 
what relation such profit actually bears to the possible 
profit of the property; and it shows nothing whatever 
of the earning power of. the invested capital. If it is 
for a year or less period it may be made very deceptive, 
because the standard of maintenance may be lowered 
greatly without interfering directly with operation of 
the property. 

2. Revenue per mile of road shows the relation of 
earnings to fixed investment. But it is very crude. If 
we have the per cent, of operating expenses to earn- 
ings there is nothing gained by expressing our revenue 
per road mile in both gross and net, but only in the 
net. It is only of value because it eliminates the fi- 
nancing element of cost of road in discounted securi- 
ties and excessive interest charges, and crudely con- 
nects the earning value of the property directly with 
the property itself. But its crudity cannot be too 
greatly emphasized. 

3. Revenue per train mile. — This means, of course, 
only per revenue train mile, thus excluding work and 
switch mileage. It is one of the most common aver- 
ages used, but includes so many different elements, such 
as operating methods and conditions, density of pas- 
senger business, competition, etc., that it has little prac- 
tical value except in connection with other averages, 
which show the fluctuation of the several elements. 
On some roads the line between road train mileage and 
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switching is very hard to draw. The use of double- 
headers will greatly lessen the value of this average. 
With irregularity in the amount of motive power used, 
and consequently in the number of cars in the train, 
the train mile becomes a very uncertain thing. It reg- 
isters results actually had, but does not show whether 
they are the best to be had or whether they are perma- 
nent or accidental. Further, because passenger and 
freight are thrown together, it is not possible to know 
whether our average is really high or low unless we 
further know in what proportion each kind of mileage 
entered into the total. 

4. Freight revenue per freight train mile is open 
to the objections of revenue per train mile in so far 
as operating and commercial conditions are thrown 
together. Passenger revenue per passenger train mile 
is of more significance. While operating conditions 
do enter it in a subordinate way, the dominant factor 
is commercial in shape of rate per passenger per mile 
and extent of train service. The latter, for reasons of 
larger policy, it may not be prudent to regulate too 
closely. 

5. The relation of passenger and freight revenue to 
each other expressed in per cent, of the whole revenue, 
means nothing of itself. But it serves to characterize 
the business in a general way and may be useful in con- 
nection with further information as to the nature, ex- 
pensiveness, permanence, and tendency of each source 
of revenue. In this way it may predicate the effect 
of such conditions on the general value of the prop- 
erty. If there were shown, instead, the net revenue 
of each kind after direct cost had been deducted and 
the per cent, each was of the whole, we would have 
information of more meaning and direct usefulness. 

6. Freight revenue per service unit or ton mile indi- 
cates the commercial conditions of operation. If there 
is some one leading line of low freight that enters to 
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modify the general average we may either have sep- 
arate averages or roughly explain the general average 
by a memorandum of the relative fluctuation of the 
special low freight in tons to the general volume of 
tonnage. Should competitive business enter, its effect 
could be rudely indicated in the same way. 

7. Freight revenue per ton differs from revenue per 
ton mile by the factor of distance being eliminated. It 
has no value in itself. It is only useful in comparison 
with the revenue per ton mile to indicate the distance 
hauled which could better be shown directly. It is 
true it does also include the element of reduction in 
mileage rate with increase of haul, but so vaguely that 
it is of no practical value. Except on a comparatively 
small part of the tonnage, the length of haul is not 
within control of the management. 

8. Freight revenue per road mile, car mile, engine 
mile, is an analysis of operating conditions which 
were better studied with the variation of revenue left 
out; because the revenue on the particular tonnage 
handled never enters into the problem of actually mov- 
ing tonnage. The revenue element of variation has 
already been measured in the average revenue per ton 
mile, and should be eliminated in further averages. 
Engines and cars are not bought on the basis of the 
actual number of dollars they will specifically earn. 

9. Tons per mile of road indicate the tonnage 
density of the property. But hauling of tonnage and 
not the handling of it is the business of transportation. 
The length of haul, besides, is not a generally flexible 
element within control of the management. There- 
fore this average has little significance as an index to 
the volume of business for which it is generally used. 
It can only be useful as a detail memorandum against 
which to check the economy of operation in the han- 
dling of freight at terminals. The element of dis- 
tance hauled had better be shown directly. 
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10. Tons per car mile and tons per train mile have 
no value. The element of distance hauled, combined 
with car loading in the one case and train loading in 
the other, has itself been measured directly. It can 
only enter here to obscure the element with which it 
is in combination, while the combination is not in 
itself anything useful. 

11. Ton miles per car mile show the condition of 
the loading. It is what we might call tonnage density 
per car. It indicates the relation of equipment to the 
needs of the road's traffic, and it shows how efficiently 
it is handled. But the average had better be ton miles 
per loaded car mile, so that the empty car movement 
which is controlled by different conditions, can be 
studied by itself. 

12. Ton miles per train mile give the ton density 
in trains. But it includes the element of empty and 
loaded movement and also the element of dead weight 
to live and weight per car. These are controlled by 
both the car construction and the car loading. The 
average is therefore composed of more than one ele- 
ment, each of which is given elsewhere. But it is of 
very universal use and a final measure of train perform- 
ance. Its real value is, however, much impaired by the 
irregularity in the train as a unit of cost. On roads 
which have variously from one to three engines on a 
train, the train mile is only a unit of cost to the extent 
of the expense of conductor and flagman. 

13. Ton miles per road mile are the measure of the 
general volume or density of business without reference 
to its commercial element or power to pay revenue. 
It is very valuable in connection with the freight rev- 
enue per road mile, as a means to sum up the effects 
of variations in price of service, upon the volume of 
business. 

14. Cars per train mile show the train performance 
in cars moved. The same information is already had 



AVERAGES. 21 5 

in the comparison of the ton miles per train mile and 
per car mile. It is generally the custom to reduce the 
empty cars to the basis of loaded cars so that the ele- 
ment of car movement is eliminated. But there still 
remains the variation in loads, so that, at best, the 
average is not very reliable. 

15. Car miles per road mile are an indirect indication 
of the density of the business. But so far as it has 
value it is already had in the comparison of the ton 
mile per car, per train, or per road mile. 

16. Train mile per road mile is also a measure of the 
density of the business. But as the capacity of trains 
increases the average is invalidated for its first pur- 
pose. The information is all had in the previous aver- 
ages of ton mile per car mile, train mile, and road 
mile. 

17. The passenger revenue, per service unit, which 
is the passenger mile, shows the paying character of the 
business. Should it be there are one or more classes 
of business as commuter or highly competitive busi- 
ness which have a normal rate, much less than that of 
the general passenger business, such averages, if prac- 
ticable, should be made separately. The per cent, of 
the whole business which they constitute should be 
stated. In lieu of separation of the passenger miles 
into any classes, the number of passengers could be 
used as a rough index. 

18. Passengers per train mile are valuable because 
the train in passenger business is a sort of service unit. 
According to its frequency or inf requency we increase 
or decrease the cost for our passenger miles. But its 
importance is diminished by the consideration that as 
between different paying classes of passenger business 
we do not discriminate in the amount of train service 
furnished. The passengers per train rather than the 
revenue per train is the guide as to the sufficiency of 
the train service furnished. 



2l6 RAILWAY OPERATIONS. 

19. Passenger revenue per passenger differs from 
revenue per passenger mile, by the elimination of the 
factor of distance. Unlike freight business the rate 
offered can in certain classes of the passenger business 
influence the length of the haul so as to increase the 
gross amount realized. There is an object in increas- 
ing the length of haul per passenger. It is not so much 
on account of the direct cost of handling each different 
passenger, such as the cost of printing and selling the 
ticket and sometimes the added expense of ticket col- 
lectors on commuter trains, but also because of the 
flexibility of the haul, that we should stimulate the 
travel of each passenger handled. The decline of the 
mileage rate due to the increased length of haul and the 
increased length of haul due to the decline of the mile- 
age fate, will directly offset each other. The net result 
will be registered in the earnings per passenger. But 
to be profitable the result should increase by an amount 
greater than the increased train costs per passenger 
mile. 

20. Passenger revenue per passenger train may, 
under some circumstances, be a desirable figure. There 
are the day's wages of the train service, engineer, fire- 
man, inspection at terminals, getting up steam in the 
locomotive, which are fixed costs to the run. In case 
of branch lines with short runs and scant business, the 
train earnings per train mile placed against the general 
train mile costs of the system, would be misleading. 

Passenger revenue per car and per road mile may 
be valuable if we apportion our car service according to 
the paying class of the business. But this is not gen- 
erally done. Therefore the average serves no pur- 
pose, because the passenger density per car is better 
shown direct with the revenue variation eliminated. 

21. Passenger revenue per road mile is an index to 
the passenger density of the road combined with the 
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rate of revenue. The combination is not of itself of 
value and the elements had better be shown separately. 

22. Passengers per car mile, train mile, and road 
mile are of doubtful value. The only essential in- 
formation which they convey had better be shown di- 
rectly in the average length of haul per passenger. 
Taken in connection with the average passenger miles 
per car mile, train mile, "or road mile we can know 
whether the increase of business is due to more pas- 
sengers hauled or a greater length of haul. 

23. Passenger miles per car mile show the passen- 
ger density in cars, and a careful management takes 
care that the passenger coach service shall correspond 
roughly to the volume of business. 

24. Passenger miles per train mile is an average of 
the highest importance. It is as much more important 
than the foregoing, as the cost of moving an entire 
train is greater than that of a car. It is the passenger 
density per train. As before noted it is included in 
the average passenger revenue per passenger train 
mile. But here it is shown separately. Except for 
special reasons of general policy, the train service 
should be proportioned to the volume of passenger 
business, and this average must be very carefully 
watched. It can be made out of the passengers per 
car and the cars per train, if desired. But its im- 
portance as a summary index of the condition of train 
service furnished calls for its notation direct. 

25. Passenger miles per mile of road are the passen- 
ger density of the road, regardless of its exact power 
to pay dividends. But as it is intended as an index 
to the passenger earning capacity of the road, only 
such movement as avails to produce some revenue 
should be included. Deadheads should be cut out, al- 
though they should be included in the passenger miles 
per coach and per train mile, since the deadheads were 
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given transportation, provision had to be made for 
their movement. The passenger car mile and the pas- 
senger train mile represent this provision, while in the 
case of the road mile there has been no extra provision 
for their movement. 

26. Passenger car miles per passenger train mile are 
information which may be had from the averages of 
passenger miles per car and per train mile. But it is 
an important operating item on lines where business is 
dense, making possible heavy passenger trains, and 
should be directly stated. 

27. Car miles per road mile are an indirect index of 
the passenger density, but not of sufficient importance 
to call for a direct average. The information is al- 
ready had in the comparison of the passenger mile per 
car, per train, and per road mile. 

28. Passenger train miles per road mile are a meas- 
ure of the passenger business, indirectly depending for 
its value upon how normal may be the averages of pas- 
senger miles per car mile, and car mile per train mile 
or passengers per train mile. 

29. Engine costs per engine mile should be shown 
separately for passenger and freight business, because 
their normal rate is different. If the relative mileage 
of each varies what we want to indicate is covered up. 

30. Passenger engine costs per engine mile, because 
there is seldom any double-header business in this serv- 
ice, will generally be the same as that per train mile, 
since the engine mile and the train mile are identical. 
It is an exact measure of the motive power costs of the 
train mile. 

31. Freight engine costs per train mile is a direct 
measure of the direct motive power cost per train mile. 
Owing to double-heading and light engine movement, 
which is common in case of freight trains, confusion 
may arise. But this figure should include the expense 
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of light mileage, because it is incurred to haul freight. 
Double-head trains should count for two trains. 

32. Passenger train service and expense per pas- 
senger train mile shows the effect of delayed time and 
irregularities in wages and short run arrangements. 
It does not affect any other averages. 

33. Freight train service and expense, per freight 
train mile, in the same way, shows the effects of de- 
layed time and irregularity in the train expense, wages, 
and arrangements of short runs. Its fluctuations do 
not affect any other averages, unless in a remote con- 
tingency the train service be cut down to such a point 
of demoralization that heavy car repairs can be charged 
to inefficient train service. 

34. Car repairs cost per car mile is composed of 
several elements. The average cannot be relied upon 
implicitly without reference to other items. It is af- 
fected by the number of accidents on the road, by the 
4ge of the car, by the standard of maintenance, and by 
the economy practiced in the shop. 

35. Engine repairs per engine mile are, in the same 
way as the foregoing, a composite average, and open to 
the same criticism. 

36. Miles run to a ton of coal are an index to the 
economy in the principal single line of expense to train 
movement. It should be shown separately for pas- 
senger and freight. It includes the effects of fluctua- 
tions in train loading, delayed time, and quality of 
coal. In case of extraordinary features of firebox 
construction it also includes the effects of added ex- 
pense of engine repairs thereby incurred. But for 
the most part every decrease in this average is clear 
gain for which we do not have to look for compensa- 
tion elsewhere. 

37. Miles run to a pint of oil are not a reliable figure 
if, as is often true, they include more than one kind of 
oil. 
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38. Cost of maintenance of roadway per mile is a 
maintenance expense, and much controlled by the 
standard of maintenance. 

39. The foregoing are simply some of the averages 
most commonly in use. 

We use the term "average" without much dis- 
crimination. Mathematicians tell us there are many 
different kinds of average, of which the two principal 
are the arithmetical and geometrical. Railroad 
operations are so enormous, their detail mount up to 
such great totals that the average is a fundamental 
conception in all railroad operations. Yet because of 
the law of increasing returns, railroads peculiarly 
offer the conditions which may make the use of aver- 
ages most misleading. It results in the fallacy that 
the added hundredth passenger will cost as much to 
haul as each of the ninety-nine whom we have al- 
ready assessed. Or we fall into the absurdity that to 
pick up a thirtieth freight car will increase our train 
costs by an amount as much as each of the twenty-nine 
have already cost. 

40. By an " average " the railroad man would imply 
the arithmetical average of the ratio between two 
things. The things whose ratio is averaged may be in 
original units or reduced to their money equivalents. 
An average is a composite photograph. Things to be 
taken in a composite photograph must be known to be 
similar. No one would think of taking a composite 
picture of a man, a hyena, a switch tie, a poll parrot, 
and a sunset. The underlying notion is that we are 
dealing with things or conditions into which certain 
elements enter, exist, disappear, and re-enter. The 
elements are either the essential things sought or the 
things to be reduced to a minimum, but from which we 
may never be wholly free. Thus the revenue miles 
per passenger are dependent on certain conditions 
which we seek to foster, while the injuries per 
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passenger mile are an index to conditions which 
are always present, but which we seek to reduce. 
Both exist in all passenger transportation as a whole. 
They may enter or disappear in single instances; but 
the theory on which all practice rests is that there will 
be a certain recurrence which has the regularity of a 
law and may be reduced to quantity. We take its 
ratio of actual occurrence to possible occurrence as a 
definite thing which we conceive to be regularly pres- 
ent in all operation. 

41. To state the theory of an act, — it is a body of 
causes applied, from which the desired result, or group 
of results, is produced. Together with the desired 
results will be a vast mass of inefficient results which 
are waste, since because cause and effect are always 
equal they represent so much expenditure of energy 
and material that serves no purpose. But while we do 
consume as much energy and material as we produce, 
yet the utility of the product, if we make anything, is 
greater than the utility of the things consumed, and 
this difference is the value produced. The efficiency 
of an act will depend on the amount of this margin. 
This margin can only be expressed significantly by the 
ratio of the utilities produced to the utilities consumed. 
Our use of averages will be mainly to determine this. 
It may not always be an act which we would examine 
in this way, but the kinds or quality of material, or the 
nature of conditions with reference to their efficiency 
or detriment to certain results, would be quite as im- 
portant to determine. 

42. To follow out the idea in a concrete form, let us 
take the case of mining ore. Let us assume that for 
some reason the lead does not closely follow the vein. 
To-day our iron runs at 70 per cent., and next week 
at 75 per cent. But as we veer in and out along the 
vein we estimate the efficiency at an average each day 
Qi 72y 2 per cent. For every time the veip turns out 9f 
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the lead it will also turn back; and so it passes in and 
out of the mass which we take out, in digging out 
lead. 

When every unit of our product of iron is in a 
fixed demand, then the only uncertain element is 
the per cent, of iron to the measure of ore. If this 
were constant, our result, or the iron in our ore, would 
be an exact function of our cause, or the general body 
of ore. If this were inconstant, our result through a 
long period of time would equal this function, which 
would be the average of all the variations during that 
time. But suppose that our product that would nor- 
mally make J2.Y* per cent, each day is used irregularly 
each day, and the amount left over from any one day 
cannot be used on any subsequent day, but must be per- 
manently wasted. Then not only would the units of 
result, which are the pounds of iron produced, vary in 
their ratio to the amount of the ore mined, in any one 
day, through fluctuations in the quality of the ore, but 
also through fluctuations in the utility of the product. 
Thus we have acts that differ according as the effi- 
ciency of the applied causes varies, or the utility of the 
result varies, or as both cause efficiency and result util- 
ity are simultaneously subject to variation. 

43. A ratio that absorbs both variations is an abso- 
lute index to the conditions of past and present opera- 
tions. But then it hardly does more than state con- 
cisely, and in a single figure, the general condition. 
For instance, our road's expenses may be ninety per 
cent, of the earnings, which is an exceedingly bad 
showing, but this does not indicate the fault. In 
studying any conditions our analysis is to find those 
causes that are within remedy and those that are be- 
yond remedy. The per cent, of earnings to expenses 
does not show whether the fault is in the expensiveness 
of operation or in the dearth of business. 

44. The purpose in using a ratio is to express the 
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efficiency of a sequence directly, or indirectly by ex- 
pressing the inefficiency or waste. Either quantity to 
have significance must be placed, either against the 
whole body of results, or the whole body of causes, or 
each against the other. For example we will suppose 
we make 100,000 car miles with the result that 70,000 
of these were loaded and 30,000 were empty. We 
may either express this 70,000 against 100,000 or 
against 30,000; or we may express this 30,000 against 
the 100,000. In this case we begin with 100,000 car 
miles, which result in 30,000 empty and 70,000 
loaded. The sum of the outlay, or what we begin 
with, and the sum of the result, or what we end with, 
are in the same unit. Hence we have the same number 
of units on the cause side as on the result side. But 
suppose we begin with train miles instead of car miles. 
Then we would have different units on each side and 
we could express our performance as 70,000 against 
either the number of train miles, which we may call 
4000, or the full number of car miles, which is 100,000. 

45. Since we can never show, nor even know all the 
results, it must always be borne in mind that the in- 
efficient result which we select as the most considera- 
ble, is yet only one of the many such that are produced 
at the cost of the causes applied. It may not even be 
the most important item of waste or even a significant 
item at all. 

46. Our acts or sequences will divide into simple, 
compound, and complex, that is, into those having one 
principal cause to one principal result, as cars per train, 
or compound, where we have two or more principal 
causes to one result, as coal, engineers, and firemen per 
train mile, or one cause to two or more coincident re- 
sults as mixed train mile to passenger miles and ton 
miles made. The complex have two or more principal 
causes to two or more coincident results, as mixed train 

C9§t§ to the mixed train service performed, 
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47. Our simple sequence involves no difficulties. 
The variations may be on the cause or on the result 
side, or both. We take some one unit on the cause 
side that is a measure of the body of causes, and we 
express the ratio of this to the result unit Where 
the variation is on one side only we measure it ex- 
actly. Such a case would be cars per train, tons per 
car, tax per month, or mile of road, transfer expense 
per passenger, etc. Really there is no case where there 
is one single prevailing cause to the result; but the 
several causes may be gathered into some one unit, as 
the car mile or train mile, which is an approximate unit 
of all the body of causes under discussion. The sig- 
nificance of such a unit depends largely on expert 
knowledge of what causes it contains, and it is most 
especially used in technical discussion. 

48. Our compound sequence, to put it in shape of 
a single quantity, we may reduce to its money equiva- 
lent. But in case the elements are not reduced to 
money we may apply one element at a time on one 
side to the unit on the other side. In case they stand 
in a fixed ratio among themselves on one side, as water 
and coal for engine miles, that is, in case they are not 
entirely or partially interchangeable among themselves, 
any one may be taken as a partial index for the mass 
where it occurs. Its single ratio to the other side then 
registers the efficiency of the sequence. It is not al- 
ways necessary to discuss these in the money equiva- 
lents of the units examined. The original units them- 
selves may be used. As an example, we are studying 
the decreased cost per ton mile. We want to know 
how far the decrease in cost is due to the law of in- 
creasing return. Into our cost per ton mile we know 
there have entered the fixed costs of distance hauled, 
train miles, road miles, and tons handled. To discuss 
it with reference to operation, we know what are the 
elements of operation directly and indirectly necessary 
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to this ton mile movement. They are, as it were, the 
different dimensions of this cost, each in its different 
unit, which cannot be reduced to a common basis with 
any other unit. We, therefore, can never know in 
exact value, how far the increase or the decline of the 
ton mile cost is directly due to the variation of each 
cause that enters into it. But, by expression of the 
average ratio of each unit in turn, against tons, we 
can ascertain which elements have had an increased 
efficiency or utility, and so have tended to produce a 
decreased cost. But the contributory value of such 
decreases to produce the gross decrease must be a mat- 
ter of judgment. 

49. We have designated as "complex sequences" 
those cases where there are several mixed causes to 
several mixed results. They are exceedingly uncer- 
tain things to deal with. An example would be the 
case of water, coal, and other engine costs, on one side, 
applied to an engine serving intermittently as a pas- 
senger and freight locomotive to determine how much 
more expensive the helper service was than the pas- 
senger, in pounds of coal consumed per mile run. Or, 
again, an order fixing the minimum loading of cars is 
strictly enforced in the less than car load business. 
Complaint arises that freight is inordinately delayed, 
waiting for full loads, and it is badly damaged in the 
handling because so overcrowded in the car. On the 
other side we would have, as possible cause, the over- 
loading of cars of light, bulky freight, or the slovenly 
work of the station laborers and agents. On the other 
side we have the increase in the number of claims for 
delayed and damaged freight. Perhaps we may fur- 
ther have the delayed time of way freight crews and 
much increase in the " working " of cars at terminals, 
since we would have to break bulk more frequently. 
The statistician would have to determine by com- 
parison with other things, when either of the two 
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causes was abnormally present, and at such times he 
would note the effects on the results. 

50. The sequences which we measure may be any- 
where throughout the whole field of operation. They 
may be the costs to certain results, which in their turn 
become the costs to further results, and so lead up to 
the final result or revenue of the road. They may be 
successive links in a continuous chain or they may be 
separated by several intermediate links. Or they may 
be the co-ordinate links in a bifurcation of the- chain. 
Even further, they may be the link in one bifurcation 
compared with the link in another and subsequent 
bifurcation. The more remote and indirect the rela- 
tion the less significance has the average. 

51. There are four great units of operation. These 
are the unit of the general property, which is generally 
taken as the miles of road, the train unit, the car unit, 
and the service unit, which is either the passenger 
mile or the ton mile. The ultimate costs of the service 
unit is the total cost of each preceding unit, prorated 
successively over as many of each next lower unit as 
there are lower units to share in the fixed costs. 
Therefore its final cost depends first on the aggregate 
cost and next on the number of units that can be made 
to share that cost. The final cost to the service unit 
as we have already noted, must include the risk of 
fluctuation in direct cost and risk of fluctuation in use- 
fulness or demand of each of the elements that have 
gone into it. So far as possible we want to compose 
our averages so that only one of these elements is 
present at a time. If the other is not absolutely 
known it is approximately known, or indicated by in- 
formation from other sources or other averages where 
it is in different combination. 

52. The temptation is to place all sorts of elements 
in CQmbination, however remotely related or however 
widely separated by various unmeasured conditions. 
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For instance, the average maintenance of way expense 
per ton mile, or conducting transportation, mainte- 
nance of equipment, and general expense, per ton mite 
or per train mile, carries no significance. It only- 
shows the relative proportions of each expense by 
using the ton or the train mile as the datum against 
which to measure it. This could be far better ex- 
pressed in per cent. It may be urged that the grade 
of service on the road, so far as it is within regula- 
tion, is # proportioned to the volume of business. But 
this is done far too rudely to make it the basis for an 
average. 

53. The same criticism applies, though perhaps not 
in the same degree, to the frequent comparisons made 
between English and American locomotive "earnings." 
The fallacy of this method is still further apparent 
when we take things that are not essential, but are 
more or less alternative, as earnings per yard of ballast 
when some roads may have very little ballast or no 
ballast at all. 

54. In case of comparison of English with American 
road mile earnings we are for the most part comparing 
single-track road with double- or even four-track road. 
Or should it be that they have both the same number of 
tracks, and so the same normal efficiency for car move- 
ment, the comparison is misleading because the English 
road, on account of local conditions, represents a far 
greater outlay per mile. If their operations are suc- 
cessful, this excessive cost must be reflected in greater 
earnings per mile of road. Thus we see that our 
comparison between such road-mile earnings and 
American road-mile earnings gives little information. 

55. It is a favorite practice to take single elements 
of cost in their original unit and place them against the 
general revenue of the road. Such an instance would 
be earnings per locomotive, per train mile, per ton 
mile, per car mile. In doing this it is necessary that 
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the normal contributory effects upon earnings, of each 
unit selected, as the engine or the train or the car, 
remain about constant. This is necessary because we 
take the particular unit that may be selected, as an 
index of the general body of causes, or else as in itself 
a considerable item to be discussed. We assume that 
it is a permanent and indispensable element of opera- 
tion that cannot be displaced or affected by any alter- 
native method. Such comparisons serve primarily to 
show up earnings. They do not show the efficiency 
of the specific cause units. This could better be shown 
in terms of the direct results which they produce. For 
instance, we showed earnings per tie and suppose that 
between two exhibits we changed from the use of wood 
to steel ties. The normal cost and the normal effi- 
ciency of our ties has now changed. Therefore their 
normal relation to periodical earnings has changed. 
But since this normal change is not accurately known, 
such change as we note in relation to earnings will 
only indicate a confirmation of expectations. It will 
not do this with any accuracy and it will discover 
nothing new. Or, for further example, suppose a 
comparison between English and American car-mile 
earnings. Our results will indicate that the English 
car mile must be smaller, because it points to a smaller 
ton mile product from each car. But the comparative 
efficiency of the two cars to produce ton miles could 
be better shown by multiplying the car miles made by 
the average rated capacity or by the average load, as 
desired. 



PRORATING. 

1. So far as possible, costs directly affected by the 
amount of the product and earnings largely deter- 
mined by the amount of the outlay, for purpose of 
prorating, should be withdrawn to a class by them- 
selves. On the other hand, expenses that have no di- 
rect relation to the amount of the product, and those 
earnings that do not depend on the amount of the out- 
lay, constitute another class to be handled separately in 
prorating. Prorating is the term used for distributing 
earnings and expenses to actual accounts, statistical 
accounts, and geographical or other physical divisions. 
No prorating should be done until most of the statis- 
tical deductions have been made. 

2. In dividing to statistical accounts, or sub- 
divisions, the same general principles are employed as 
in dividing to actual accounts. But the bases may be 
different, because in dividing out a general expense or 
joint earning to the different parts of a single property, 
more of the inequalities may be equalized than when 
the division is among separate interests. 

3. Maintenance of way, section foremen's time, 
should be prorated oyer the labor of their men. 
Work-train expenses usually will be best apportioned 
on the basis of the labor distribution of the floating 
gang that works with it. " Superintendence," " sta- 
tionery and printing," and " other expenses," — " main- 
tenance of way," are sometimes apportioned on the 
basis of the labor charges and again of the road miles, 
but the former is the better. The same is true of 
" superintendence," " stationery and printing," and 
" other expenses," " maintenance of equipment." 

209 
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Gang foremen's wages in shops should be appor- 
tioned in the same way as section foremen's wages. 
Storekeeper and clerks' salaries and expenses should 
be apportioned on the basis of the invoice value 
of the supplies issued. But heavy supplies of 
miscellaneous issue should be withdrawn to a 
separate class, which should be a less rate of store- 
keeper's costs. Engine repairs should be apportioned 
by engine miles, by kind of service. Car and coach 
repairs should be apportioned by their respective mile- 
age. When the whole system is under one operation 
the expense of repairs due to accident caused by negli- 
gence of operation should be shared by the whole sys- 
tem regardless where it occurred, on the basis of the 
car or engine miles respectively. This is the only rea- 
sonable basis of apportionment, since the entire road 
being operated by the same management, all parts were 
equally exposed to this contingency. Shop tools and 
machinery charges should be distributed on the basis 
of the work done in the shop. Maintenance of termi- 
nals should be distributed over the system on the basis 
of tonnage handled to and from each division, car load, 
and less than car load. Docks and wharves mainte- 
nance should be handled in the same way, as also large 
river crossings where no arbitrary is exacted. 

4. The old method, now generally discarded, of pro- 
rating maintenance and joint expenses to passenger 
and freight on the basis of train mileage, has no foun- 
dation in reason, in case of itiost of the items so pro- 
rated. Such items as are already separate should be 
held separate. There will still be joint items that can 
be separated, on the basis of their known relation. But 
for the remaining items, train miles is neither an ap- 
proximate measure of their wear and cost for; each 
service, nor of their use and benefit. 

5. Roundhouse expense should be divided 4>n the 
basis of engine miles. In the same way, engine ex- 
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pense should be divided between services where the 
engine may be used in two or more services. Termi- 
nal expense, including station service and station ex- 
pense, and switchmen and yardmen, should be appor- 
tioned on the basis of tons handled to and from each 
subdivision. Switching disabilities and " operating 
marine equipment " should be apportioned in the same 
way. " Superintendence/' " stationery and printing," 
" other expenses," and " telegraph expenses " — " con- 
ducting transportation," should be divided on the 
basis of train miles, ton miles, and train miles re- 
spectively, for the same reason that accident repairs 
to rolling stock were apportioned on the same prin- 
ciple. " Advertising," " outside agencies," " salaries 
and expenses of general offices," and the undis- 
tributed law expenses should be apportioned on the 
basis of the net earnings. Such net earnings would be 
had by deducting all other operating expenses from 
gross earnings. Taxes on engines should be appor- 
tioned according to engine miles. On coaches and 
cars the taxes should be apportioned on the basis of 
their respective mileage on each subdivision. In case 
of cars it is true that twenty to fifty per cent, of the 
mileage is on foreign roads. But if the car inter- 
change is fairly even, assuming that the mileage rate 
charged is not high enough to include taxes, it is yet 
true that for every home car, whose use is temporarily 
lost, there is had the use of a foreign car. Therefore, 
car mileage is an equitable basis for apportioning taxes. 
On the assumption that it does include taxes it is also 
equitable because the same rate is charged for foreign 
cars had in exchange. 

6. Perhaps nowhere does the inherent fallacy of pro- 
rating, as often understood, become more apparent than 
in the effort to apportion on basis of road miles the 
profit or loss by those parts of the property that have no 
relation to specific road miles. Such parts of the prop- 
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erty are cars and coaches. It is plain that in the pro- 
portion that each subdivision used equipment it tended 
to produce the excess of demand for equipment over 
the supply, which brought about the debit car mileage 
or equipment hire balance. Therefore the obvious 
basis is the car mileage actually made on each sub- 
division. And since an earning in its relation to other 
things is simply the converse of an expense, each sub- 
division contributed to the net credit balance of car 
mileage and equipment hire in the proportion in which 
it did not use the equipment, and so made it available 
for exchange and hire to other roads. 

7. Joint operation among railroads takes all con- 
ceivable shapes and extends to every degree of con- 
solidation. We will give a few of the more common 
forms. 

8. In stating the cost of operating a Union passen- 
ger depot, taxes, rent, interest, depreciation, and re- 
pairs should be kept separate from current expense. 
The latter should be charged on the basis of the number 
of trains handled, which, as far as possible, is on the 
basis of cost. Any special conditions to modify the 
character of a train, so that one draws on cost more 
than another, because it has more mail to handle at 
an awkward hour or has traffic that involves extra dif- 
ficulties to handle, or must be inspected, watered, or 
made up, should be considered. The fixed charges 
may be apportioned on trains or cars or number of 
tickets sold or any other basis of benefit, which must 
depend on the extent to which favored and unfavored 
roads share their several inequalities of condition. 

9. The expense of a union freight depot should be 
separated in the same way, into the direct costs and the 
fixed charges. The former should be charged on the 
basis of cost, which generally is best measured by tons 
handled, though special conditions may enter to mod- 
ify this. The latter will be variously prorated accord- 
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ing to the degree of joint operation to which the asso- 
ciated roads have consented. The first basis will be 
simply the number of roads, eaclwroad sharing equally. 
The next basis may be trains handled, and so on, to 
tonnage, ton miles, gross revenue, net revenue, etc. 

10. A joint soliciting agency is, for the most part, 
a fixed cost from month to month. Its expense should 
be apportioned on the basis of the benefit received. 
The immediate unit of benefit is tonnage secured. The 
next basis would be ton miles, and then their revenue, 
and still further their estimated revenue. What shall 
be the basis of their association depends entirely on the 
original relation of the roads at interest and what 
mutual concessions may have been necessary to bring 
about joint operation. 

11. A railroad grade crossing is as necessary to one 
road as the other, regardless of the relative volume of 
business or number of tracks, so long as the road con- 
tinues to operate according to its standard of operation. 
The cost of the interlocking plant should therefore be 
borne equally. But any subsequent tracks that are 
put across by either road are made necessary by condi- 
tions that have arisen later. As they would so far 
destroy the original footing on which the roads stood, 
they should be charged for separately. Also if there 
are any violent fluctuations in train movements or 
changes in operating methods, the current expenses 
should be apportioned on the basis of the direct cost. 

12. Roundhouse service at terminals should be sep- 
arated into the parts of current and fixed expense. 
The former should be divided on basis of engines han- 
dled, due regard^ being had to any special conditions 
that may enter to affect cost. The fixed expense should 
be apportioned on any basis of benefit which the degree 
of joint operation may justify. 

13. Dining car expense should be shared on the basis 
of road miles Qf through line, regardless of the num- 
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ber of miles the car actually ran on each road. 
Through passenger service should be apportioned on 
the basis of the coach mileage. But if a sleeper is used 
on only part of the line, there may be conditions when 
its expense should be charged to the entire line and not 
to that part only, over which it actually ran, as in the 
case of the diner. 

14. Joint switching expense should be divided into 
the fixed and the current expense, and the latter appor- 
tioned directly on the basis of cars handled, with due 
consideration for modifying conditions that may en- 
ter. The former part of the cost should be appor- 
tioned on basis of benefit, either in cars handled, or 
tonnage or resulting ton miles, or revenue or net rev- 
enue, according to the arrangement of the contracting 
parties. 

15. Joint use of a building is sometimes apportioned 
on the basis of floor space. Where this is the basis on 
which the original rental is paid to the landlord, it is 
a direct unit of cost. A telephone that is used in com- 
mon, if the necessity for the telephone was equal, will 
be paid for in equal shares; or, if one or more of the 
parties finds the telephone has a value to him, hut not 
equal to the value which it has to the other party, they 
will properly divide the cost on the basis of their re- 
spective need for the telephone. 

16. The extent to which terminal expenses, switch- 
ing disabilities, bridge tolls, cost of operating ex- 
traordinary grades, and like special conditions of indi- 
vidual roads, which are parties to a through line, shall 
be shared by all the roads of that line, is a special ques- 
tion for each particular case. The basis that may be 
used to apportion such expense where it is allowed to 
enter, depends on the degree of joint operation adopted, 
by which inequalities become the common property. 
This in turn depends on the relative advantages and 

disadvantages with which each road entered the Hnet 
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But instead of apportioning such costs as expense, they 
generally enter as modifying considerations in decid- 
ing the basis of dividing the joint revenue, either as 
arbitrary amounts, arbitrary per cents., or constructive 
mileage. 

17. Prorating exists among railroad men to the ex- 
tent of a malady. There is infatuation in the idea 
that we may charge out every dollar of cost to the 
work done on the basis of exact cost. The public have 
not been slow to follow the lead of the railroad men 
and demand an absolute figure for the cost of the pas- 
senger and freight service, even to each detail of facil- 
ity offered. But, as so often shown, this cost per unit 
depends not only on the variable amount of the cost 
actually consumed, but also on the variable amount of 
the usefulness of the product. It is absolutely im- 
possible to devise any unit that can be a reliable meas- 
ure simultaneously of the fluctuations of the cost or 
supply side and of the result or demand side. The pro- 
portion of the whole expense that can be prorated on 
the cost basis varies greatly with different roads, and 
even with different conditions of the same road. 

18. The tendency is' constantly towards a larger and 
larger body of undistributable costs on every road as 
its operations extend. Beginning with those costs that 
may be applied direct to the results obtained, they 
shade off by imperceptible degrees to those costs that 
have no direct reference to the current volume of busi- 
ness whatever. These must be^prorated on the basis 
of the utility to each service unit produced, or, as it is 
generally put, on the basis of " what the traffic will 
bear." 

19. Not only does the temptation to prorate arise in 
the effort to get at the cost to the public, of particular 
service units, but it occurs all through railroad opera- 
tions in distributing costs to intermediate results which 
they produce, as replacing ties per tie, ballasting per 
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yard, car repairs per car mile, water supply per engine 
mile, etc. 

20. Because the line between the distributable and 
the undistributable costs is hard to draw sharply, and 
because it is changing all the time as the road perfects 
its plant, and because where distribution of doubtful 
items is attempted, the basis differs on different roads, 
it is unsafe to rely too securely on comparisons of such 
figures between different roads or between two widely 
separated periods of the same road. As a sample of 
the random way in which prorating is sometimes done 
we have often seen one earning prorated to subdivisions 
on the basis of another and entirely different earning to 
which it cannot bear any possible relation. Or again, 
a general manager of several associate roads operated 
jointly, had been so unfortunate as to lose a pig out 
of a stock pen at a junction in his through line. After 
careful investigation it was found that the pig actually 
escaped on the south side of the particular pen, and 
therefore it was gravely decreed that the road that 
operated on that side of the pen should bear the entire 
expense. This weighty decision ignored the fact that 
the same pig, had he so chpsen, could as easily have 
escaped from the north side of the pen, since all sides 
were equally in bad repair. 

21. On a certain performance sheet the water supply 
was prorated to engines on the basis of tons of coal 
handled, and grave deductions were made about the 
relative water consumption of different engineers. 
Still again, the switch engines were first assumed to 
consume per hour an equivalent of what a road en- 
gine would in six road miles. On this basis the costs 
were apportioned to switch engines. Out of this they 
undertook to show how much it cost to run a switch 
engine one mile. Such reasoning is like a man trying 
to lift himself over a fence by his boot straps. 

22. We prorate to different accounts, but also cross- 
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ing over without thought from accounting to statistics, 
a great many railroads prorate to subdivisions or in- 
dividual engines or cars or bridges, every single cost 
they have, in the hope of arriving at a final figure of 
expense to each, which can be closed into an accounting 
total that shall balance with bookkeeping nicety. The 
direct costs to particular services are a small proportion 
of the whole, but the direct costs to small sections of 
a through line are even far less. The accountant is 
not altogether at fault here, for this is demanded by his 
management, it is demanded by the public in their 
State reports. Anything less must leave his accounts 
in a lot of fray-ends which are disorderly and demand 
that they be in some way tucked away. For accounts 
that represent different ownership this must be done, 
however rude and inaccurate the basis that is possible; 
but for statistical accounts there can be no gain while 
there is the possibility for a vast amount of harm by 
offering the basis for misleading deductions. 

23. Prorating is the apportionment of a quantity on 
some exact or proximate unit, either of the thing itself 
or of some other thing to which it bears some known 
or assumed relation. In case of an expense, this thing 
to which it bears some known or assumed relation is 
the earnings. In case of an earning it is the expense. 
In case of a cause it is the result; in case of a result, 
the cause. The conditions under which a cost or cause 
may be apportioned to its revenue or result are very 
diverse. 

24. Let us take the case of a pattern maker who con- 
sumes ten hours making four patterns of the same 
kind. If he made one pattern at a time we could as- 
semble all the hours applied and charge them direct to 
the single pattern. If he was making the parts of all 
of them together and no one was completed until all 
were finished, then to find the cost of the pattern 
maker's time to each we would divide ten hours by four 
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patterns. But it is an intellectual conception merely. 
However, it is practical, because if he had made five 
patterns instead of four it would have taken him 12^ 
hours. So while the cost to no one, taken singly, 
can be known, yet each bore on the cost in hours 
equally, and the amount of such effect on cost can be 
computed at 2j4 hours. So far we have limited our 
consideration of costs to the element of labor only. 
We will assume it was ninety-five per cent, of the body 
of direct costs. Even the labor was of irregular effi- 
ciency. Perhaps the morning hours were worth ten 
per cent, more than the afternoon hours, but the hour 
was the unit at which the labor and current shop ex-i 
pense of oil, heat, power, and wear of tools was 
charged. In time he engages to put on the trade mark 
of the manufacturer for whom he makes the pattern, 
free of cost. Perhaps he will ship by express prepaid. 
He engages to repair free of charge, possibly to ware- 
house patterns, and carry their insurance until finally 
our first cost of labor, we may assume, has become less 
than fifty per cent, of the actual direct costs. It, how- 
ever, is still the basis on which cost is computed — the 
whole direct cost is divided out on the basis of labor 
applied. Plainly this is just, to all, only so long as 
labor is, in all cases, a steady proportion of the general 
body of costs. If at any time one party enjoys express 
or repair service to a greater extent than another, he 
is getting a benefit but escaping his just proportion 
of the expense, which is imposed equally on all, re- 
gardless of whether they participate equally in the 
benefit. 

25. It is thus that the units on which a service is 
computed may become very inexact, as mere measure 
of the cost. An instance is the ton mile, which is so 
generally thought to be a certain measure of the direct 
cost, even by those who see its fallacy as a measure of 
fixed cost. Loading, unloading, terminal delivery, in- 
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surance, bullc, condition of packing, extent of distribu- 
tion, gradients, alignment, climate, are, however, with 
distance and weight, very large elements of the body 
of costs that can vary widely and are beyond the con- 
trol of operation. According as they enter in various 
combination of degree the body of cost may vary 
through wide ranges, although the inflexible unit of 
ton miles is strictly adhered to as a measure of that 
cost. Undoubtedly the ton mile is the best single unit 
that has so far been offered, but its value must always 
be qualified by the other elements that enter with it. 

26. Recurring to our pattern maker, let us dispose of 
his cost of shop and tools, taxes, rents, and repairs. 
Suppose that he sometimes turns out a different kind 
of pattern that is used for a different kind of cast- 
ing. If they were alike he could spread his fixed 
costs over all patterns on the basis of his average out- 
put. But his different kind of pattern, although it 
may cost the same in direct outlay, is useful for a dif- 
ferent purpose, and in a different degree. With its 
different use a new condition has entered. He cannot 
call one new pattern equal to one of the old (unless 
the shop's full capacity is used and it displaces one of 
the old), for he may with equal propriety put them 
in any ratio so far as their relation to fixed costs is 
concerned. After all, what made one pattern like an- 
other in the case where they were all of one kind, in 
their relation to the fixed costs, was that they normally 
served the same and equal uses. Intrinsically he was 
charging his fixed expense to uses. Therefore, as- 
suming in our example that the times a pattern is used 
is in all cases an equal measure of its utility, we may 
apportion our costs to the two kinds of patterns in the 
ratio of their use. These utility units become the basis 
on which we divide out the cost. In fact there is no 
other unit conceivable. Since the thing itself is in- 
separable and indivisible we have no recourse but to 
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divide it on the basis of some other thing to which it 
bears some assumed relation. 

27. Therefore where we cannot apportion a cost in 
the proportion that each result bears on the cost, then 
we must apportion it on the basis of the net benefit or 
value of service. We do this first because there is no 
conceivable way to divide such cost to result directly, 
since they have no direct relation, and next because by 
apportioning on the basis of value of service we are 
simply following out the principle of charging on the 
basis of cost, because every cost is supposed to bear 
fruit proportionally in benefit. 

28. As an instance, under the above head, the cost of 
running a passenger train over a division, within 
limits, has no relation to the number of passengers, nor 
the distance each is hauled, except for the personal in- 
jury risk. Being a subordinate item, for the present 
we may leave this risk out of consideration. Each 
passenger who uses that train has caused the expense 
of running it, equally with every other, and on a strict 
apportionment of the cost we should divide the ex- 
pense equally among all who used it, irrespective of 
the distance carried. The public, however, have gone 
further. They have recognized that each passenger 
did not get an equal use out of that train and they 
have taken the passenger mile as the measure of that 
use and conceded the justice of tariffs based on that 
principle. They, however, have considered this the 
unit of cost and have upheld the basis as equitable be- 
cause the costs were shared equally, whereas we see 
that the unit has almost no relation to the direct ex- 
pense. It is true that potentially the passenger mile 
has made necessary the roadway mile, the length of 
train run, size of car, and number of cars per train, but 
the relation is so indirect that it cannot be charged to 
specific passengers and passenger miles on some single 
rigid basis. 
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29. Therefore from the foregoing examples we see 
there are cases in which the cost is direct to the single 
result. Next, it varies directly with the whole num- 
ber of results admitting tff a direct division of the cost 
among the results. Again the unit on which we divide 
out the cost is only a proximate unit of the mass of 
cost. Such charges, we may say, are on the basis of 
cost, because they are direct divisions of costs to the 
things to which they apply, and these things stand on 
an equal basis in their relation to cost. But next we 
have direct costs to two or more kinds of results 
jointly. We may not be able to assign the cost directly 
to the result units, on the basis of their number, but 
experimentally we may determine the ratio to each 
other in which each affects the joint expense and ap- 
portion a part of the cost directly. There will still 
remain a proportion of the joint expense that has no 
relation to the relative amount of each kind of result, 
and this must be apportioned to each on the basis of 
benefit. 

30. Next we come to fixed costs to a variable num- 
ber of results of the same kind. There is almost no 
relation between the cost and the number of results. 
If our number of results were definitely fixed, although 
they had no relation to the cost, we might yet divide 
out the cost among them equally and arrive at an in- 
tellectual notion of the amount by which each unit 
contributed to make the full expense. If, however," 
not fixed, but still of the same kind and so impliedly of 
the same degree of use, we could divide out the 
cost over their average number. 

31. But generally the variation in the number of 
things produced, having the same kind and degree of 
use, is not great. The variation in the volume of such 
utilities is largely due to the different degrees of use or 
different kinds of use that may be made to participate 
in the benefits of a fixed expense. And this brings us 
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to the final stage, which is two or more kinds of result 
units to a fixed cost. This is the form the great part 
of railroad operations take. The fixed cost is appor- 
tioned on the basis of the result unit or benefit. The 
apportionment of the benefits may be reckoned in a 
common unit, but as the degree of benefit is various 
the various measures of utility are provided for in the 
different rating of this common result unit, which 
practically in this way becomes several different kinds 
of result units. 

32. The instant the principle is accepted that the 
services rendered are not all of equal use, . although 
they may be in the same unit; that the service unit, 
either ton mile, or passenger mile, is not a thing of 
equal use to all who enjoy it, we see there is practically 
no limit to the range within which this use may vary, 
from no value on one side to an undetermined value on 
the other side. The conditions that make a given serv- 
ice of more use in one case than in another are out- 
side of those that control cost. They are special to 
each case. The service, therefore, will be classified by 
those groupings of conditions which variously deter- 
mine its value or degree of use. The degree of use, 
as before noted, is expressed either in the various kinds 
of units, which successively eliminate special inequali- 
ties among the individual consumers or in one unit 
variously rated. For instance, the expense of a union 
passenger depot is prorated among the users on the 
basis of the trains handled, but another road whose 
passenger business is so light that most of it is con- 
ducted on mixed trains, will perhaps insist if it enters 
the depot, that its apportionment be not on trains han- 
dled but number of tickets sold. And as an instance 
under the other head, every freight rate rests on the 
basic notion of a common unit compounded of dis- 
tance and weight, which is variously classified and 
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rated according to the value of the service to each class 
of conditions served. 

33. When two or more parties prorate a cost to- 
gether on the basis of its respective usefulness to them- 
selves, so far as that cost goes they are equalizing their 
differences of situation ; the favored one is giving over 
to the other the advantages of his position as against 
the other. Take the case of two railroads at a junc- 
tion. If they act independently, each must build a sep- 
arate depot at a cost that is practically the same. The 
first road, we will say, has use for 75 per cent, of the 
capacity of their depot, while the other road can use 
only 25 per cent, of its possible usefulness. The latter 
is at a disadvantage of 50 per cent, to the extent of the 
outlay for depot facilities at that point, placed against 
their contribution to earnings. If they occupy one 
depot jointly, at practically the same cost in the ag- 
gregate as each sustained separately, the disadvantage 
may still remain at 50 per cent., but it will be 50 per 
cent, of a smaller amount. If now they divide the 
rent of the new station on the basis of the trains han- 
dled, they will be basing it on the usefulness to each, 
one degree nearer to ultimate utility. By this much 
they will be further equalizing original differences. 
Let them advance a stage further and prorate on the 
basis of cars handled, or, even further, on the basis 
of tons received and forwarded, the differences will be 
still further equalized until we can theoretically come 
to a division on the basis of the net contribution to 
earnings, by the joint facilities enjoyed. Then the 
original advantage of the first road is entirely wiped 
out. 

34. The two roads have saved to themselves the 
cost of an extra depot. It is entirely natural and 
proper that the road at a disadvantage should ask that 
its relative disadvantage be not increased. Originally 
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it was under equal necessity to maintain a depot at 
that point regardless of the volume of its traffic, and 
the utility of such facilities they still enjoy, though 
now jointly. But when the unfavored road asks for 
a basis of trains or cars or tons handled, it is seeking 
to equalize a difference of situation with which the 
building of the depot has nothing to do. The favored 
road, in building the depot, has made to itself a defi- 
nite saving, and it might reasonably be asked to equal- 
ize the disadvantages at that point, but it could hardly 
be asked to go further and share with its unfortunate 
connection the mishap of a thin traffic over its line 
generally, so far as such traffic was called upon to as- 
sume the burden of this depot. 

35. Therefore when two or more parties unite in an 
expense, it should be apportioned to each on the basis 
of the usefulness to each of the facilities which they 
enjoy in common; but ultimate utility depending on 
conditions outside of those enjoyed in common should 
not be allowed to enter to modify the basis of dividing 
the expense. 

36. When the same unit of service is charged at dif- 
ferent price to different people, or awarded a different 
value according to the different parties performing it, 
there would appear to be an injustice. If the unit in- 
volves direct costs, and one unit is low at the expense 
of another which is high, or if an earning involves 
direct earnings, and one earning is high at the direct 
sacrifice of another, there is actual injustice. But if 
the expense has no direct relation to the actual units 
over which it is spread, and the earnings have no direct 
relation to the parties who participate, there is no in- 
justice in an unequal apportionment of the units ap- 
portioned. The equality must be maintained in the 
amount of benefit severally sacrificed or enjoyed, and 
this equality of benefit is not necessarily expressed in 
equal amounts of the same unit. For instance, there 
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may be no injustice in dividing the revenue between 
a branch and a trunk line in an Unequal proportion of 
ton miles, or in carrying competitive freight at a dif- 
ferent profit than local freight. 

37. It is not necessary that the conditions that give 
different value to the same form of service be physical 
or legal or even of remote traditional origin. So long 
as they exist and are beyond the control of the busi- 
ness so conditioned, they are real. One city is on 
a waterway, and its competitor is not. It is generally 
conceded that the railroad meeting water competition 
may exact less profit on its business than the one hav- 
ing no water competition. But a competitive road is 
quite as real a thing as a waterway, and just as real an 
advantage to the favored city. 

38. There was never any hard and fast rule by which 
we may determine what is the equitable apportionment 
of an earning or an expense. Where we deal with 
separable interests that may accept or decline, enter 
or withdraw at pleasure, each acts for itself and pro- 
tects itself. But railroads peculiarly are a tremendous 
aggregate of individual interests, in all degrees of re- 
lation, bound into a single organic whole. Not only 
is this true of the railroad property itself, but of every 
interest which it serves, to the extent that such service 
enters into its business. The proper adjustment of 
all their confused interests is the finesse of equity. 
The individual interest has long ago lost its power of 
withdrawal, but its treatment must accord with the 
conditions which existed at the time that it gave up 
its freedom of individual action. However, as no condi- 
tions are permanent, so these special advantages to each 
interest, had it stood alone, would not have always con- 
tinued. As their traces are gradually obliterated, the 
several interests will slowly lose their identity and come 
more and more to share the general fortune. Then 
the direct earnings of any part are such as could be 
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made independently of its association with the other 
parts, and the direct expenses are those which were 
incurred specifically for this part. The joint earnings 
are those ,in which outlays or advantages peculiar to 
each have been united for a joint product, and the joint 
expenses are those which have been incurred jointly 
and cannot be separated, but result in benefits that must 
be specifically apportioned. 

39. Joint earnings should be apportioned on the 
basis of the outlays and advantages specifically con- 
tributed by each. A main line divides its joint rev- 
enue with a feeder, giving a constructive mileage to 
the latter. This is correct, because not only is its ex- 
pense per traffic unit greater owing to inferior traffic 
density, but also because the branch line may have 
contributed certain monopoly advantages; or the main 
line may have been a bad investment, while the invest- 
ment in the branch line was yet free capital. Unless 
they are under a single ownership their association 
does not extend to the equalization of all their specific 
conditions. In entering upon any arrangement each 
party to it begins with certain conditions of natural 
advantage or disadvantage. What they save or gain 
by any united action should avail to each in the propor- 
tion that shall make the net gain to each the same 
when all considerations potential and. actual have been 
balanced. It is immaterial to the question whether 
these are accidental or real conditions so long as they 
exist. To come at a basis for division intelligently, 
the contribution of each road in current expense for 
joint account and fixed charges for investment and 
any estimated monopoly values on property used 
jointly should be stated. The total of this expense 
per service unit, at the average volume of business 
for each road, becomes the basis of its claim, with all 
other parties, in apportioning the joint earnings. 

40. Joint expenses should be divided on the basis 
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of the benefit enjoyed by each. This joint benefit may 
be reckoned in immediate result units common to both, 
as a roundhouse expense apportioned on basis of num- 
ber of engines handled. Or it may successively take 
up each inequality of condition and apportion the ex- 
pense on the final earning efficiency of the service, 
which would be the net profit on the business affected 
by this terminal service. Such successive stages would 
be car rating of engines, actual cars hauled, car miles, 
ton miles, gross revenue on such ton miles, and finally 
net revenue. The absurdity of the last basis is entirely 
obvious, but it is given to show how the area of a 
joint operation can be extended. 

41. Direct expense should be apportioned on the 
basis of cost, so far as practicable. Perhaps in some 
expenses there is no exact unit of cost, but it rests on 
the notion of average occurrence, as engine repairs will 
be charged out on the basis of engine miles. Others 
can be directly divided into their parts, as taxes on 
rolling stock on basis of car days, or car miles where 
this is impracticable. 



STATISTICS. 

1. Railroad operation is on so vast a scale and in- 
volves such intricacy of relations that it can only be 
stated and known statistically. Since any inquiry into 
the conditions of a railroad property, or the standard of 
its operation, involves the use of statistics, we cannot 
go far in any knowledge of railways without a thor- 
ough familiarity with the statistical method. Theo- 
retically, railroad statistics deal with ever-varying con- 
ditions which admit of no rigid classification. To-day 
one set of dominant factors determines the fluctuations 
of the mass; to-morrow an entirely different arrange- 
ment is necessary to locate the controlling causes. For 
instance, this month a certain outlay on a bridge is due 
to the normal necessity for repairs. The next month 
a broken axle wrecks a train on the bridge and de- 
molishes the bridge. The ordinary bridge mainte- 
nance is an exceedingly small part of the extraordi- 
nary charge to this account. The dominant cause has 
now become train wreck, and not bridge repairs. Pure 
statistics would deal with it as such. 

2. But if such a disaster is of reasonably frequent 
occurrence, and inseparably connected with bridge 
maintenance, it is simply an element of bridge mainte- 
nance. Together with the many other elements of 
atmosphere, weather, weight and speed of trains, etc., 
it goes to make up the cost of keeping the bridge in 
condition for use. The bridges must be maintained. 
The conditions against which this maintenance must 
provide may vary from month to month. But the 
outlay they make necessary in their various ways is 
for the single result of keeping the bridge open. So 

S4> 
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we set up the account of bridge maintenance, and 
charge expenses of all kinds affecting the bridge to 
this account. Thus we adopt a set classification of 
causes that shall exhibit the operations from month to 
month. For convenience we may call the figures so 
compiled " record statistics," as distinguished from a 
more elastic method of analysis, which we have arbi- 
trarily called " pure statistics." 

3. " Pure statistics " do not begin with the known 
cause, while " record statistics " assume the cause and 
measure the sequence. " Pure statistics " combine 
and recombine various elements to locate causality and 
measure the sequence. " Record statistics " deal with 
a rigid combination of elements. 

4. In railroad operations the heterogeneous elements 
may be reduced to a common unit in dollars. In trac- 
ing causality we may pick out of the mass on the cause 
side the element for which we want to find the cor- 
responding result on the result side, and measure the 
sequence by equating the money value of such parts of 
the two sides. By combining and recombining we may 
arrive at the least cost to a fixed result or the largest 
result of a fixed cost. Either of these, or the two in 
combination, makes the largest efficiency of the se- 
quence under review. 

5. To a limited extent this may be done with the 
quantities in their original units instead of their money 
equivalent. Thus ninety pounds of bituminous and 
anthracite coal mixed, per engine mile run may be high 
as compared with 135 pounds of bituminous per mile 
mile run. But such comparisons require a technical 
knowledge of the elements in combination, which can 
give to each unit its relative significance. This sig- 
nificance generally rests on its money equivalent as an 
ultimate basis. The practical use of such statistics is 
where the money value of the things or conditions dis- 
cussed is not known accurately, but there is a general 
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notion of it. Thus seventy-five refrigerator cars and 
twenty-five flat cars, overhauled by a thousand days' 
labor, is better than twenty-five refrigerator cars and 
seventy flat cars repaired at eight hundred days' labor. 

6. " Record statistics " are designed to place regular 
expenditures against their normal result, to which they 
bear a functional relation. By measuring the fluctua- 
tions in this relation we measure the efficiency of opera- 
tion. For the most part the items are classified in their 
money values. Where, however, we use the original 
units, which require expert knowledge, as in the case 
just cited, we may call them technical statistics. Such 
would be yards of earth handled per man per day, coal 
per engine mile, etc. Not only are they highly tech- 
nical because the significance of any ratios thus ex- 
pressed can only be measured against some standard 
evolved from practice, but also because the effect of 
any single item may extend to remote results which 
only the trained eye will detect. 

7. Therefore, proceeding by the foregoing methods 
of " pure " and " economic statistics " and of " rec- 
ord " and " technical statistics " we analyze a railroad 
according to the particular view point from which we 
begin. We are either the public or the operator. 
From the public nature of the business, the patrons 
are thought of as the public and the investor, em- 
ployee and operator as the railroadl But the railroad 
is so large that in its operation it may affect a con- 
siderable class who are not patrons, such as contigu- 
ous property holders ; also, the investor and employees 
are so large classes that their interests are largely pub- 
lic interests. If for only one road, public statistics 
serve for the investor as well as the public. But the 
public statistics are compiled from the operations of 
several roads. The investor whose interest is in a sin- 

# gle property must have separate figures for his par- 
ticular road. As his interest does not extend to ulti- 
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mate sociological questions, but only the immediate 
revenue-producing features of this particular property, 
the figures which he uses may be called financial sta- 
tistics. 

A Statistical Unit. 

8. The classifications of observed things are as vari- 
ous as the points of view. When we have classified a 
lot of things we have resolved the field into a lot of 
groups or statistical units, each comprehending those 
things which for the greater part are affected by the 
same causes. Each such statistical unit is an organic 
thing as much as a plant. Within its limits its char- 
acteristic elements will play back and forth, now found 
here, now there. If wanting at this time they will 
surely appear at another time. We may no more sub- 
divide it arbitrarily than we may cut off a man's hand 
and estimate what we have cut off as part of the origi- 
nal man in proportion of pounds avoirdupois. 

9. For instance, we have a dining-car service ex- 
tending over two roads and the expenses prorated on 
the basis of road miles. The statistician endeavors 
to alter the basis to the number of meals eaten. Now 
the diner was put on as one of the attractions to the 
through route, in the results of which both roads share 
according to their road mileage. Because my passen- 
ger happens to get to the table ten minutes before the 
car gets into the union shed at Atlanta, instead of 
twenty minutes afterwards, in no way affects my road's 
revenue, provided he were a through passenger. 

10. Railroad statistics begin with net earnings or 
profits, and the field first breaks into the two grand 
divisions of gross earnings and gross expenses, includ- 
ing fixed charges. Earnings are the intake, expenses 
the outgo. Between the intake and the outgo is the 
whole machinery of operation, in which every other 
earning and every other expense are in some degree 
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involved. Unless some of this general machinery 
interpose between an earning and an expense, our gross 
intake is not an earning and our gross expense is not 
an expense. But only the net amount is a proper item 
for entry in the general earnings and expenses. And 
this net amount is either entered as an earning or an 
expense, according as it is normally a credit or a debit. 
Thus the rebate allowed on freight should be deducted 
from revenue and not charged to expense, but pay- 
ments to a third party to secure business, as commis- 
sions, or involving any form of performance, as car 
mileage, are expenses. It is further an obvious prin- 
ciple that nothing should be deducted from earnings 
direct except what has once gone into earnings, nor 
from expenses except what has once gone into ex- 
penses. Therefore the ruling of the Interstate Com- 
merce Classification bulletin, that the freight charges 
on misrouted freight over a foreign road should be 
deducted from earnings, is incorrect. 

11. Earnings and expenses have their mutual effect 
on each other, and besides, each has its own class of 
causes that condition it. The figures that go into the 
expenses cannot be separated and charged direct to the 
particular part of the earning that profits by them. 
This is because the earnings or any part of them have 
been made possible through some direct causes, but 
especially through the great body of costs that cannot 
be separated. When there are any earnings for which 
we can find the full expense and separate them from the 
body of expense, they should never have been con- 
solidated with the other expenses, but should have been 
applied direct to their earnings. Only the net amount 
should have gone into the general account. In other 
words, they are accounts where the debit and credit 
sides each tend to directly produce the other. Hence, 
each applies to extinguish the other. This is specially 
obvious in case of car mileage. Theoretically for 
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every car we receive from a connection we might have 
operated one of our own, which is earning on a foreign 
road. 

12. These net amounts should be applied to the 
general expenses, and not the general earnings of the 
road, where they occur irregularly and are measurably 
within control of the management that is responsible 
for the expenses. Where they in part involve the 
earnings of fixed conditions that are a fixed cost to the 
road, as the earnings from repair work done at the 
shops and other special service performed for outside 
companies, not of the general nature of transportation, 
such part of the earnings as represents the reimburse- 
ment for direct outlay incurred should be applied to 
extinguish that outlay direct. But such part of the 
earnings as represents profit or use of tools and ma- 
chinery, which is variously " loaded " on the charge 
as ten to twenty per cent., should be credited to the 
general earnings of the property. Trackage and ex- 
cess baggage are such miscellaneous general earnings, 
because they are made possible through fixed costs 
which they do not directly incur or increase. 

13. Therefore the great body of expenses are a dis- 
tinct thing from the great body of earnings, and any 
effort to charge any particular earning with its ex- 
pense entire, on the cost basis, is born of delusion. 
Earnings and expenses have no final relation to each 
other except in their grand totals for the road. 

14. But if to thfe great body of earnings we cannot 
apply all the specific expenses in the regular accounts, it 
is highly desirable that we should be able to statistically 
apply such part of the charges for any particular serv- 
ice as are direct and had not otherwise been incurred. 
The importance of this should not be overlooked, for 
we may, in the absence of information, be doing parts 
of our business at a direct loss where we had thought 
we were earning a reasonable profit, This requires 
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statistics, because, in order to sift out estimated parts 
of direct costs we must resort to a whole series of ob- 
servations to determine the average figures which we 
must use and the effect of the various conditions we 
wish to measure. 

15. Having separated the gross cost from the gross 
earnings we take up each independently and study them 
by classifications special to each. 



EXPENSE CLASSIFICATION. 

1. Such statistics have attempted to set up on the 
result side of the sequence a fixed quantity of result, 
which is assumed to be the dominating factor among 
the body of causes in determining their amount or cost. 
Against these, cost is measured. All the variation is 
located in the cause side. Statistics of this kind we 
have called " record statistics," to distinguish them 
from the more elastic form of " pure statistics," where 
neither side is taken as a fixed quantity, but each side 
has in it, and inseparable, a lot of other causes or ef- 
fects which it is the nice work of the statistician to lo- 
cate and approximately measure. 

2. In elaborating record statistics by devising result 
units we must not essay too far. At best we can never 
devise a result unit that shall be an absolute and in- 
fallible standard under all conditions by which to meas- 
ure a particular expense. The extremely intricate 
interrelation of the parts, their dependence on one an- 
other, make it most difficult to disengage one sequence 
from another. We fall back upon the fact that there 
is a certain permanence of types of doing things. One 
kind of work is carried forward to a certain point, and 
then another comes forward and carries on the product 
from that point. These types are evolved in usage, 
and therefore are subject to gradual change. Thus, 
for instance, our train mile or our car mile has year 
by year come to stand for a greater and greater ton 
mile movement. 

3. There is also a further variation in types, by the 
changing methods of doing the same thing. This 

•55 
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must from time to time greatly alter the conditions on 
which our system of record was first worked out 
Thus we may have replaced our wooden viaduct with 
one of steel or stone. For these there would be com- 
paratively no maintenance charges. Or we may throw 
our yard switches by an interlocking plant where we 
formerly employed a yard force; or we may manu- 
facture our car wheels where we formerly bought 
them. 

4. We begin with the great mass of expense which is 
cause, as a condition precedent, to our gross earnings. 
We split it up into its causes on the theory of their 
efficiency to produce these gross earnings. Through- 
out, in classifying an expense, we keep in mind the 
purpose for which it is incurred, as related to the entire 
scheme of railroad operations. Grouping by any local 
or chance description would make our information ir- 
relevant and convey no significance. As, for instance, 
the section foreman had occasion to bury a dead tramp 
who had been killed by a passing train while tres- 
passing, and the cost of digging the grave was charged 
by him to " ditching," maintenance of way, while his 
own time as foreman supervising the interment he 
soberly charged to " watching," maintenance of way. 

5. The first thing we have in mind in operating a 
railroad is revenue. And all outlay is classified as ex- 
penditure for this result. Therefore, all expenditures 
that are not within the option and control of the man- 
agement within an earning period, and so applicable, 
as direct charges to earnings of a certain period, are 
not included. Such would be taxes and interest on 
first cost of the general and inoperable features of the 
property. In time it is noted that certain kinds of ex- 
penditure are of regular recurrence, so much so that 
they become subordinate objects to be attained, fixed 
results to be accomplished, quite as much as the rev- 
enue itself, because they are known t9 be absolutely 
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essential to it. Next it will be noticed that certain of 
the expenses or outlays will produce their full result 
within one earning period or even less time, whereas 
others extend over indefinite earning periods. Then 
we separate the outlays into such as are immediately 
consumed, and such as extend to several earning 
periods. We will find that some of the outlays whose 
effects extend over one earning period last indefinitely, 
while others only last for two or three years without 
renewal or further outlay. These further outlays we 
will consider as maintenance of the first standard 
created. They will be considered, not as outlays to 
add to an existing standard, but to offset its wear and 
deterioration within a given period. The first standard 
thereby preserved intact is not thought of as incurring 
any further outlay except the annual interest charge 
on the funded first cost at the ruling rates of expecta- 
tion of annual increment of fixed investment. 

6. Thus it will be seen that the line between those 
outlays that are assumed to be preserved intact over 
several earning periods by the application of subsequent 
smaller outlays considered maintenance, and those first 
outlays that are consumed within a single earning 
period, is quite arbitrary. However, in absence of any 
fixed rule, it is quite safe to say that the determining 
condition is the proportion that the renewal bears to 
first outlay in any one earning period. This, of 
course, varies with the nature of the thing thus pro- 
duced. At the outset it is assumed that outlays which 
do not produce definite tangible things, but are only 
to set up new conditions, as the forming of a traffic 
agreement, the developing of a new market, are con- 
sumed at once and their effect does not extend indefi- 
nitely. Therefore these are not charged to fixed in- 
vestment. The assumption is not always correct, but 
it is safe as a general rule, and for this reason strictly 
adhered to. Usage goes on to determine for specific 
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things whether they shall be considered fixed outlay 
or current expense. But it is obvious that where 
the renewal exceeds fifty per cent, of first outlay in 
any one earning period, or where the nature of the re- 
newal is not to preserve intact the first thing, but to 
extend its effect as far as possible on a lowering stand- 
ard, the first outlay could not be properly considered 
a fixed investment. 

7. As the chain of sequences, by which the whole 
process of producing revenue by performing the serv- 
ice of railroad transportation, crystallizes into fixed 
types each type in the chain becomes a product to be 
made. It comes to have a value set upon it in view 
of the ultimate value it is in line to produce. Our 
organization of the work shapes itself around these 
types on a general plan, and we classify our costs with 
reference to them. As conditions continue to settle 
and organization of work goes on, where we formerly 
separated in our minds the results produced by a cer- 
tain geographical distribution, we now look at the re- 
sults as a whole, made up of processes or kinds of work. 
Several different kinds of work are necessary to make 
each thing produced. 

8. The work is organized by classes and not by geo- 
graphical units. We have a bridge and building de- 
partment, a mechanical department, a roadway depart- 
ment, a traffic department, a transportation depart- 
ment, etc. Each of these department serves the gen- 
eral use of all the road, and not of any one part. Al- 
though the different parts serve different kinds of uses, 
it is assumed that they are all permanent and insepara- 
ble features of the whole. Therefore, work of one 
general description is all charged to the same general 
account, regardless to what part of the whole it may be 
applied. Thus the bridge and building department 
paints a shop or a roundhouse or a fuel station and 
charges the cost to the same account as painting a 
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depot. Again, the roadmaster lines up the track and 
replaces the ties of the track in the erecting shop or 
on the repair track of the shop yard, and charges the 
expense to the same account as he does in case of 
similar work on the roadway itself. 

9. When, in, the course of development, one by one 
new types or parts of the railroad operations are 
evolved and set up as fixed conditions, each department 
extends to do for them the service for which it is re- 
sponsible, and charges the cost to the general account 
that is descriptive of that class of work. 

10. The cost that is charged is the direct cost, the spe- 
cific current expense incurred. It is not the fixed and 
undistributable costs of the work. As the organiza- 
tion progresses each department comes to be an estab- 
lishment having a plant and fixed costs. These fixed 
costs cannot be applied to the work done except by 
arbitrarily prorating them. Such are the costs of su- 
perintendence, the maintenance of tools, machinery, 
shops, general office buildings, taxes on property spe- 
cial to each department, and the interest on first cost. 
In fact, as before noted, in case of the track in the 
roundhouse, these have so long been assumed to be 
constant and essential means to given results, as main- 
tenance of rolling stock, etc., that they have long ago 
ceased to be strictly identified with the particular part 
of operation for which they have been built. They 
have become fixed parts of the general property and 
the cost of their maintenance goes into the general 
maintenance account of the road. While this is the 
principle on which the expense classification is built 
it is open to question if it is not carried to absurd 
limits. The essential condition, in making use of it, 
is that the subordinate type set up, be a permanent and 
necessary feature of the general operations. 

11. With the organization thus shaped and the ac- 
counts arranged to conform, our statistics must be 
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devised to show whether our operation is efficient or 
inefficient, and to locate the inefficiency. We must at 
the outset discard all notion of measuring the effi- 
ciency of any given stage of the work in the dollars 
which it ultimately earns to the road. Our study 
must be comparative between different times and 
places. 

12. In order to judge whether a cost is excessive or 
moderate we must clearly comprehend the nature of 
an act and look upon our figures as mere coefficients 
of the work of departments and individuals. Every 
act is simply the assembling of a lot of causes which 
are costs, and out of their combination producing a 
lot of results, one or more of which is the result de- 
sired. The causes and effects are always equal. To 
measure the efficiency of any sequence we may either 
place the efficient result against the non-efficient result 
or the efficient result against the entire body of causes, 
which is the gross cost. Or again we may place the 
non-efficient result against the entire body of causes 
or the efficient against the non-efficient result. 

13. Our analysis proceeds from each result back to 
the causes which produce it, and then from each of 

e causes, in turn, as themselves results of anterior 
es. For the most part, our form of analysis is 
lace several causes against one efficient result. The 
ral causes are reduced to one figure by converting 
l to their money equivalent, which is their cost. 
there is a special form of statistics, which we have 
trarily designated technical statistics, where we 
e one cause only against one result. The particu- 
ause selected we assume to be the dominant cause 
therefore an index to the general body of causes, 
instance would be the tons per car or cars per 
l. 

I. A result is described by kind and degree or quan- 
By the stages so far outlined we have divided 
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the expenses into different kinds and in practice once 
every thirty days we run a line through our figures. 
Assuming that time is safe as a common measure of 
the body of causes applied and of results realized, we 
take the time period as describing degree. We con- 
clude that we are thus identifying our causes and our 
results and place against the returns of that period the 
specific causes that have brought it about. The result 
is far from what is to be desired, for our assumption 
is incorrect. Practically, railroad men have found the 
necessity of better accuracy. They have devised in- 
termediate units of results, such as ton miles, car 
miles, train miles, number of ties laid, yards of ballast 
placed, cars overhauled, coaches cleaned, etc. It is 
along this line that the most practical statistics are 
worked out. 



EARNINGS CLASSIFICATION. 

1. The traffic man has wanted the business. He 
found that different sorts of traffic would not move 
at the same rate, so he divided it into classes in order 
to stimulate it by offering different concessions to each 
class. In his classification, expense of handling, dis- 
tance, and insurance theoretically entered as factors. 
But, practically, insurance and expense of handling 
entered only in such a crude way that it may almost 
be said that they did not enter at all. Even distance 
itself was very much disregarded. The business was 
classified by groups of commodities and by markets 
and producing centers on certain large lines of move- . 
ment. It was also grouped by lines of movement hav- 
ing reference to existing industrial organization and 
even social organization, as in the case of clergy rates, 
etc. The theory of the classification is that all the 
articles in each class involve the same cost to handle 
and the service performed is of equal value to them 
all. Therefore they affect alike the expenses and they 
will respond as a unit to changes in rate. The whole 
range of articles is divided into six to fourteen regular 
classes. Certain special articles peculiar to the traffic 
of a particular road are withdrawn and treated sep- 
arately. The adjustments to meet the special condi- 
tions of different markets and different producing cen- 
ters are in this way brought to bear on the different 
conditions of traffic which they are designed to affect. 

2. While this is true in explanation of a railroad 
classification in its theory, statistics are seldom or 
never called into play to enumerate the volume of busi- 
ness and the earnings under each of these classes. In- 

*6a 
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stead, railroads are accustomed to use the Interstate 
Commerce Classification of commodities to which they 
add variously a dozen to a score or more of other arti- 
cles which it may be specially desirable to watch on the 
particular road compiling the figures. These com- 
modities represent the great classes of manufactures, 
crude products or agricultural products, and merchan- 
dise. They tend to show, in a very general way, the 
volume of movement of manufactured, agricultural, 
forest, and mine products and the general commercial 
movement from the markets to the consumer. The 
merchandise account is not intended to be any particu- 
lar article or limited class of articles, but all articles in 
their movement from the market or point of distribu- 
tion to the consumer. Such statistics do not bring out 
the expensiveness or profit of different kinds of traffic. 
They therefore carry only a most rjemote practical sig- 
• nificance to the railroad. 

S. A statistical classification of earnings for practi- 
cal use of a railroad should divide the earnings into 
groups, within which the same causes will prevail for 
raising and lowering the rate, and throughout which 
the effect of such changes will be the same. Each unit 
that comes under the description of such a group is 
an earning unit. It is a device for getting back a gross 
outlay in a multitude of small and different payments. 
It must therefore be a definite thing and have a definite 
relation to expense, because the total of such units is 
the divisor of a dividend which is the gross expense, 
to arrive at a rate of charge which is the quotient. The 
gross expense is roughly composed of two parts; one 
is the direct cost of each unit of service, the other has 
no relation to specific units. 

4. The earning unit, whatever it be, should be de- 
vised out of the elements of cost so far as to refund 
the direct expenses, either by taking them at their 
actual figures or including their erratic appearance, 
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within the range of the account to be refunded at an 
average figure. This is especially obvious when the 
gross expense to be refunded belongs to different rail- 
roads. Unless the earning unit is a unit of cost, the 
apportionment of gross earnings on this as a basis 
may give to one railroad the reward for service per- 
formed by another. 

5. After the direct expense has been paid back, it is 
a matter of indifference to the railroad what may be 
the basis for getting back the fixed charges, so long as 
it rests on fairly stable conditions. It is entirely con- 
ceivable that a passenger tariff could be constructed, 
making different rates to different people, according as 
their hair is black or gray or red or flaxen, just as it 
now makes distinction between clergy and laity or 
between children and adults. It is only necessary that 
the gross expense be not materially affected and that 
the original proportion of each color of hair remain 
the same. The basis is generally a thing of long evo- 
lution that may be traced back to the costs of more 
primitive methods of transportation, in which direct 
costs constituted almost the entire expense. For the 
railroad, one basis had originally served as well as an- 
other. But after the general economic conditions have 
been set up on a particular basis, any change may do 
sweeping violence to values. 

6. Where the railroad at the outset has been disin- 
terested and began by charging the general expenses 
arbitrarily, the public have been vitally interested. 
From time to time, not in consciously following any 
defined principle, but here and there as the practical 
exigency has suggested, they have brought pressure to 
bear for Special concessions to particular conditions, 
until a first arbitrary rate has given place .to a great 
variety of rates. 

7. After defraying the direct costs of each particu- 
lar service, the different rates apportion to each serv- 
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ice the general expenses in the proportion which each 
is able to bear. A direct cost we may charge directly, 
but when we have passed over into the field of the in- 
direct costs that remain, there is no possible way to 
charge the cost except on the basis of the value of the 
service rendered. 

Instead of being a makeshift this is simply a con- 
tinuation of the first principle of charging a direct cost 
on the basis of the units of cost, because at that the- 
oretical point where a cost is converted to a specific 
use the cost and the use are equal. When direct cost 
ceases to exist, it is only natural to charge the expense 
on the basis of use or value. No other equitable prin- 
ciple is possible. If this is discrimination, it is only 
the discrimination of equity, which distinguishes be- 
tween different conditions in the application of a gen- 
eral rule. The so-called "natural rate," constructed 
rigidly out of weight and distance and terminal ex- 
pense, is most unnatural, artificial, and unjust. 

8. In dividing up a traffic into groups within which 
a service performed at a given expense shall be of equal 
value to all in that group, it is only necessary that there 
be no discrimination between individuals, or violence 
done to existing values. If one passenger rides on the 
trolley car five blocks and another five miles, at the 
same cost, it is no discrimination between individuals, 
because the direct expense of carrying each passenger 
was the same. Both were equally entitled to the full 
ride, and further, both, in a long course of time, might 
find equal use for it. But if the longer ride were fifty 
or a hundred instead of five miles, it would under most 
conditions belong to a different class of uses from the 
ride of five blocks, and would go into another earning 
group. It is on this principle that the Austrian zone 
system of passenger tariffs is built. The direct cost 
of handling the individual passenger is practically so 
small a part of th$ entire expense of passenger trans- 
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portation that it may be largely unconsidered In 
Switzerland a further step has been taken, and passen- 
ger transportation is sold for time periods irrespective 
of distance traveled. Unless this disarranges the di- 
rect expenses of operation, practically the only thing 
to be considered is the value of the service to the 
patrons. Distances there are so short that one man 
cannot well get a greater use out of the service than 
another on this basis. 

9. On the mistaken assumption that the passenger 
mile for passenger business and the ton mile for freight 
business is the universal unit of cost, and that difference 
in the value of service is accommodated by different 
rates for a few different classes of passenger travel and 
a classification of commodities, there has been great in- 
sistence that tariffs be based on distance and weight. 
But by ignoring terminal expense and density of traffic, 
this falls short of its purpose as a basis of charging on 
the basis of actual cost. The first idea has slowly 
given way to the principle that no greater charge shall 
be made for a less haul in the same direction,, and 
finally the true principle has been obscurely acknowl- 
edged by the saving clause, " the same service, under 
the same conditions." 

The question What shall be the basis for a rate? 
offers a favorite field for the speculation and ingenious 
plans of social reformers of every degree. The post- 
age system of freight tariffs has been soberly urged 
and unaccountably received some serious considera- 
tion. 



WORKING TOOLS FOR THE STATIS- 
TICIAN. 

1. The technique of statistics is only secondary in 
importance to a proper knowledge of statistical method 
for attaining any practical results. Tradition still 
reigns supreme in the accounting departments of many 
roads. Railroads that lay out thousands of dollars in 
experimental locomotives, mechanical devices, and new 
machinery for their shops, allow their accounting shops 
to go on in inexcusable ignorance of the latest and 
best that science and invention can do for them. Per- 
haps to this, as the largest single cause, can be attrib- 
uted the inadequacy of most of the statistics furnished 
on railroads. They are so late, often so unreliable, 
and generally so inelastic in form that they have little 
practical value in operating a property. 

2. No statistical office should be without a slide rule 
any more than a carpenter shop without a square. Yet 
it is doubtful if it can be found in a dozen railway 
offices in the country. The best form, for general use, 
is the Thacher spiral slide rule, which has long been 
in general use among engineers. Adding machines 
can be used profitably in certain parts of the work, as 
taking off daily earnings or picking out items from a 
miscellaneous account. There are other places where 
they hinder rather than assist. Because their use at 
some points is injudicious should not debar them from 
those uses where they are most efficient. 

3. A hitherto unmeasured factor in solving the 
technical difficulties of the statistician, is the principle 
of using cards. 

The last censuses of the United States, Canada, Au$* 
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tria, and Russia were handled with remarkable 
results by the use of cards and the Hollerith Electric 
Tabulating Machine. There has recently been worked 
out an application of this system to railway freight ac- 
counts and statistics. The freight accounts are handled 
in this way at a less cost than by the manual method, 
and the statistics are so much by-product. It is pos- 
sible to make any elaborations of the ton mile desired, 
at a merely nominal cost. Ton miles classified by 
commodities or class of freight up to this time could, 
only be made at a prohibitive expense. 

4. The statistician should be supplied with the inter- 
state and State commerce reports, Poor's Manual, the 
annual reports of his own road and of other roads op- 
erating in the same territory, for several years. He 
should have by him a chart of the normal working 
" averages " on regular expenses and features of opera- 
tion, for the different divisions of his road. He should 
use freely, where they avail, physical formulae from the 
testing laboratory. He should acquire familiarity and 
facility in handling general industrial, commercial, and 
financial statistics, in order to use them where they 
apply in explaining working conditions of the railroad 
property. 

Where working conditions are permanently bad, he 
may introduce arbitraries into his statistical compari- 
sons, to offset the fixed conditions. These will be the 
red flags on his working charts. From time to time 
he will make special investigations to see how far they 
may be removed or mitigated. 

Cartography. 

5. Cartography can sometimes be used mose effect- 
ively in popular statistics, where the effort is to convey 
with emphasis a particular idea. We can use them to 
represent proportion, and so convey graphically notion 
Qf relative significant 
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6. Perhaps the simplest form is the geometric figure, 
either by placing two like figures before the eye, rela- 
tively proportioned according to the facts to be shown, 
or dividing up one figure in the several proportions to 
be represented. The triangle, square, or other quadri- 
lateral involves measurements by two dimensions, 
while in case of a circle, where a single figure is used, 
we simply measure the proportions on a circumference. 

7. Sometimes the popular effect of a comparison is 
greatly heightened if the quantities be represented by 
drawings of the object of whose attribute they are a 
measure. Thus the relative weight of a passenger 
train at two different periods would be most effectively 
shown by two drawings of the same train proportioned 
to each other as the respective weights. Or the de- 
cline in freight rates on a barrel of flour from Chicago 
to New York would be emphasized by representations 
of two barrels having the relative size of the rates to 
be compared. A recent magazine article on the rela- 
tive strength of the powers, for military purposes, was 
given ten-fold emphasis in the popular mind by repre- 
senting each country by its characteristic figure of John 
Bull, Uncle Sam, etc., all the figures in each group 
being drawn in the relative sizes of the quantities for 
which they were made to stand. 

8. But comparisons by use of geometric or other fig- 
ures are generally of the simplest' kind, conveying no- 
tion of quantitative relations of the things or quali- 
ties observed, but not of the causal relations that may 
exist among them. This is because in order to locate 
causal relations we must see the factors in various 
combinations, and a single figure divided up to several 
parts, or a group of proportioned figures, represent only 
one combination. In order to have several combina- 
tions, the mind must pass from one figure to another 
by steps instead of connected transitions, and this is 
difficult if there are several factors to the combina- 
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tion. In order to show causal relations we should for 
most cases have the full chart, and " plot the curves," 
as the engineer terms it, of the quantities observed. 

9. At times it is desirable to connect relative propor- 
tion of things with geographical location, so that the 
mind may pass over without thought to general causes. 
Thus the traffic density of a road is shown very hand- 
somely in French statistics by thickening the line on 
the map in the proportion of traffic carried. 

10. After size and outline, we may use different 
colors or shading, in extension of the first principle. 

11. The arrangement of a series of geometrical 
figures, when they are proportioned to show the meas- 
ure of some one thing at different observations, on the 
basis of some common scale, passes by easy stages to 
a series of oblongs placed side by side, having sig- 
nificance in only one dimension. These give way in 



time to mere heavy black lines. An example is 
Chart A. When these lines are arranged progress- 
ively, along some common base line, in the chrono- 
logical order of the observations or after any other 
order of progressive development, if we connect 
the tips of their free ends with a continuous line, we 
have the form of the full chart. It is important 
that there be a progressive development, or other- 
wise the " curve " we have plotted has no significance. 
At a recent international Railway Congress, among the 
papers presented was included a chart of weight of 
engines of different roads, arranged in some order, al- 
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phabetical or otherwise, as they happened to come, and 
a " curve " was soberly run from one to the next, as 
if it was tracing some law of development. 

12. On a full chart we can plot as many " curves " 
as we have room, and so show to the glance the vary- 
ing relations of the quantities o « 
they represent. The different 

lines should be of different color 
or distinguished by different 
markings, so that the eye will 
select any one without effort, 
from all the rest, across the en- 
tire chart, and thus will be con- 
veyed an impression of its 
general character. When we 
wish to plot the detail of a gen- 
eral total, sometimes instead of 
using a common base line we 
may plot the first on the base 
line and rudely suppose each de- 
tail below it as its base line, and 
in this way build up to the curve 
that represents the sum of the 
whole. Chart C is an example 
of this. By filling in the inter- 
vening spaces with different-col- 
ored inks we have produced a 
very striking general effect. 

13. The charts given herewith 
were prepared by Mr. Gerret L. 

Lansing, late comptroller of the _ „ 

Southern Pacific, in connection 
with his very able monograph " The Right of the Rail- 
road to Reasonable Rates," which is one of the best 
pieces of statistical work that has gone out of a railway 
auditor's office. The charts are an admirable illustra- 
tion of some of the principles just enumerated. 
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WHAT IS COST?' 

; van 

1. Below is given the formula proposed by 2 a large 
road for getting at the cost of their freight^ per- tpn 

mile l ji -t , jprr 

Schedule Showing Gross Cdfcr of Transportation per Car 
and per Ton of Freight, Taking as a Basis the Entire 
Expenses of the Line Debit able to Freight Service, for 
the Year. 

(Approximated.) 



Gross average cokt of hauling i freight 'car 

only per mile, 

Gross average cost of hauling i car with i 

ton of freight per mile, . . . 

Gross average cost of hauling i car with 2 

tons Qf freight per mile, 
Gross average cost of hauling 1 car with 3 

tons of freight per mile, 
Grpss average cost of hauling 1 car with 4 

tons of freight per mile, 
Gross average cost of hauling 1 car with 5 

tons of freight per miley') • U . rt - . 
Gross average cost of hauling 1 cafc wit^ 6 

tons of freight per mile, 
Gross average cost of hauling 1 car* with 7 

tons of freight per mile, 
Gross average cost of hauling 1 car with 8 

tons of freight per mile, 
Gross average cost of hauling 1 car with 9 

tons of freight per mile, 
Gross average cost of hauling 1 car with 10 

tons of freight per mile, ; . 
Gross average cost of hauling-* ear with 11 

tons of freight per mile, 
Gross average cost (actual average) of 

hauling 1 car with 11.29 tons of freight 

per mile, ...... 

Gross average cost of hauling 1 car with 12 

tons of freight per mile, . 
Gross average cost of hauling 1 car with 13 

tons of freight per mile, 
Gross average cost of hauling 1 car with 14 

tons of &eight per mile, 
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Gross average cost of hauling i car with 15 

tons of freight per mile, 
Gross average cost of hauling 1 car with 16 

tons of freight per mile, 
Gross average cost of hauling 1 car with 17 

tons of freight per mile, . 
Gross average cost of hauling 1 car with 18 

tons of freight per mile, 
Gross average cost of hauling 1 car with 19 

tons of freight per mile, . . 
Gross average cost of hauling 1 car with 20 

tons of freight per mile, 
Gross average cost of hauling 1 car with 21 

tons of freight per mile, 
Gross average cost of hauling 1 car with 22 

tons of freight per mile, 
Gross average cost of hauling 1 car with 23 

tons of freight per mile, 
Gross average cost of hauling 1 car with 24 

tons of freight per mile. 
Gross average cost of hauling 1 car with 25 

tons of freight per mile, 
Gross average cost of hauling 1 car with 26 

tons of freight per mile, 
Gross average cost of hauling 1 car with 27 

tons of freight per mile, 
Gross average cost of hauling 1 car with 28 

tons of freight per mile, 
Gross average cost of hauling 1 car with 29 

tons of freight per mile, 
Gross average cost of hauling 1 car with 30 

tons of freight per mile, 

The above includes cost of returning empty cars, but when 
foreign cars are used the rate per mile paid for their use for 
round trip should be added to these rates. 

As the average tare of refrigerator cars is over 18 tons, com- 
pared with 11 tons for boxcars, the cost of hauling one refrig- 
erator per mile (empty) is about 4 cents, with J cent added 
for each ton of freight carried, together with the full amount 
paid for use of car. 

Memorandum of Basis of Calculation for Cost of Hauling 
per Car and per Ton for Year 1895. 

Total traffic earning freight car miles, Loaded, 155,716,043 

Empty, 54,138.855 

Total, 209,854,898 
Total tonnage mileage (tons one mile), . . 1*758,023,833 

Average load moved per loaded car, • , 11.29 tons 
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Total expense debitable to freight service, in- 
cluding departmental and general ex- 
penses, ... .... $8,022,725 

Average cost of haulage per loaded car per mile, 

with average load of 11.29 tons, . . 5.152c 

Average cost of transportation per ton per mile, 0.45635c 

Average weight of freight carried per loaded 

car, 11.29 tons 

Average weight of one freight car, . . 11. 21 " 

Average gross weight carried at a cost of 5.15(0 

per mile, 22.50 

On above basis the cost of haulage per mile 

for the car only is 2. 567c (or 2 Jc) 

And for the average load of freight, exclusive 

of car, 2.585c 

Total cost of car and freight per mile as above, 5.152c 

The average cost, therefore, of hauling one 
ton in a car on above basis, taking in all ex- 
penses, as under : 

For the car only per mile, .... 2.567c 

And if 11 29 tons cost 2.585c per mile, one ton 

will cost, 0.229c 

2.796c 
And the cost of each additional ton in the car 

will be, 0.23c 

(Empty car miles are treated as an item of expense only.) 

Note. — As an approximation, and for convenience of working out 
rates per car and per ton, on statement "A" the cost of the car only is 
set down at 2$c, and per ton. at 0.25c per mile. 

2. Analysis of Expenditure Chargeable to Freight Serv- 
ice, also Cost per Ton per Mile for each Item for 

the Year 1895. 

Average 

Cost 
per Ton 

per Mile. 

Motive power expenses connected with 

freight traffic, $2,570,939 0.15193c 

Car department expenses connected 

with freight traffic, . . . 825,856 0.04698c 

Transportation expenses connected 

with freight traffic, . . . 2,599,654 0.14787c 

$6,096,449 0.34678c 
Permanent way expenses charged to 

freight traffic, 1,391,432 0.07915c 

$7,487,881 0.42583c 
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COM 8 " 

per Mile. 

General charges charged to 

freight traffic , . . . 9128.456 

Miscellaneous expenses (includ- 
ing rent of rolling stock) 
charged to freight traffic, 406,388 $534,844 0.03043c 

Total expenses chargeable to 

freight traffic, $8,022,725 

Average cost of transportation per ton per mile for 

1895 0,45635c 
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2.53SC 
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2.551c 
2.585c 


5.163c 
4.956c 
5.152c 


0.4815c 
0.465190 

0.45635c 



Memorandum Showing Gross Average Cost of Transporta- 
tion for Freight Train Mile, Divided between Dead- 
weight of Train and Net Freight Carried for the 
Year 1895, Corroborative of Statements "A" and " B." 
The freight train mileage for the year was . . 10,897,307 

And the loaded freight car miles 155,716,048 

The average number of loaded cars per train was, M-29 

The average number of tons carried per loaded bar 



The average cost of transportation per freight train 

mile, including all expenses, was, . . 73.62c 

The analysis of cost on basis of statements " A " 

and " B " is as follows: 

Cost of hauling deadweight of cars per train of 

14.29 cars at 2.567c per car per mile, . . 36.68c 

Cost of hauling 11.29 tons per car in 14.29 cars at 

2.585c per car per mile 36.94c 

Total cost per freight train mile as above, . . 73.62c 
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3. It is very elaborately and carefully worked out, 
for it is intended to be a guide in rate-making. But 
let us only disturb operating conditions by a larger car 
or heavier train, or let us get on one side or the other 
of the balance of traffic movement, or let that balance 
of movement be disturbed or the relative proportion of 
our various grades of traffic be disturbed by general 
commercial causes outside of control, or let us deliber- 
ately set up a lot of causes by changing the rates, and 
our house of cards falls to the ground. And, further, 
who will defend the reasoning by which the undis- 
tributed expenses are apportioned to passenger and 
freight services on the basis of train miles? Assum- 
ing that this basis is right, the formulae that we have 
gotten are exact measures of past conditions. But for 
the future they are only valuable so far as those con- 
ditions exactly repeat themselves, or continue in their 
original proportion. The traffic man, even more than 
the operating man, is dealing with highly elastic con- 
ditions. He is dealing with an organic thing that may 
expand and grow or contract and wither. The very 
thing which most largely determines the volume of 
business and so the cost per unit, which is the rate, is 
thus held as rigidly to a formula evolved out of other 
and past conditions as some Chinese mandarin. 

4. The manager is assailed from a hundred quarters 
with the question, What is the cost of this specific thing 
or that specific part of operation — of the mail service, 
of the express service, of a certain passenger train or 
an added coach. 

5. At the point where a thing is appropriated to a 
specific use, its cost and its value in its new use are 
equal, except for the margin of profit that serves as 
stimulus for the undertaking. At that point the 
thing contracts its field of general use, and so of general 
demand, to the scope of this particular use. If the 
process of its conversion to this new use were instant, 
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the cost would fix. the price; but if the process is a long 
one, the cost value is held in suspense and Exposed to 
all the outside play of supply and demand, until it 
emerges in the new product. This is the commercial 
venture of the undertaking. 

6. In free competition, of numberless small com- 
petitors, a myriad causes, playing now on the demand 
and now on the supply, are incessantly active, and the 
resulting outcome of market price is within no single 
control. But we may regulate it if we can control 
the supply while a demand exists, or if we can regulate 
the demand while the supply exists. Power to regu- 
late the supply is monopoly. But it can only regulate 
the supply of a specific thing and so control the price 
within the limits of the effective demand for that thing. 
Any monopoly is always in competition with some 
other line of supply that can at some point become a 
substitute for the commodity it supplies. 

7. A railroad is from its nature a monopoly. Com- 
petition, although it exists and most violently, is anom- 
alous to the nature of a railroad. However great may 
be the competition, yet towards the grdat body of its 
traffic it may be said to bear the relation in various de- 
grees, of a monopoly. A monopoly is very for from 
being a wholly bad thing. The interests of a wise mo- 
nopoly must be identical with the largest prosperity of 
the community served. Individual rights are still as 
sacred, but the method of their determination is differ- 
ent. What men fought for and settled by the anarchy 
of unregulated competition can better be settled by the 
principles of equity. A dawning appreciation of the 
magnitude, public moment, and far-reaching conse- 
quences of railroad operation has given emphasis to 
this, and the reasoning more and more has turned to 
the problem of what is theoretical cost. 

8. The problem is to equitably apportion among the 
interests involved the expense, risks, and profits of 
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the service in that measure to each which shall be just, 
from the standpoint of its special conditions. It be- 
gins first with a statement of what is the direct, actual, 
physical cost incurred by each interest. It passes over 
into the question of the value of the service performed 
which shall offer basis for apportionment of the un- 
distributable expense. When the question of com- 
pensation to the railroad for mail service is under dis- 
cussion, the necessity for some principles on which to 
get the cost of service is obvious, because competition 
does not enter as a factor. It is far from any man to 
say that he can perfectly work out artificially the play 
and counter play of forces and conflict of interests to a 
finished product that will be the same as the market 
price evolved in the natural course of the laws of trade. 
But much can be done by candid reasoning that may 
go a long ways towards relieving conflict that can lead 
to little good. If it is true that we cannot show what 
is cost, we may at least show what it is not. 

9. A thing costs what we give up to get it. This is 
not necessarily what we exchanged for it when we 
bought it, but it may be what we might have gotten for 
it subsequently, which we sacrificed in order to hold it 
to the use finally made of it. Thus the cost of running 
a particular train may not be, only the train service and 
train expense of that train, but the revenue we might 
have had otherwise, which we sacrificed by running it 
for this specific purpose. It is true that these other 
uses are generally very subordinate to the regular use, 
but in discussions of actual costs, wherever such 
secondary uses have a value exceeding the first money 
cost, they properly enter, because a thing costs us at 
any time the greatest value we give up to get it. 

10. However, it must be definitely sacrificed. An 
added coach for a special use in a passenger train is not 
necessarily worth the average earnings of the other 
cars in that train unless by putting it on we were com- 
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pelled to take off a coach that had carried passengers 
who were left behind. Nor even yet need- it be the loss 
of revenue by that coach, if the train movement ca- 
pacity of our track is not exhausted, but only the cost 
of the second section which would be necessary to 
run it. 

11. A thing costs only what we give up to get it, and 
we cannot give up what we do not have. What we 
surrender at any time is not any past cost of a thing 
but an instant, present use or discounted value of a 
future use. It is only at a point of option therefore, 
between two alternatives that we give up anything and 
the thing we give up is that alternative we hold 
at less value. Hence in getting at any figures of cost 
we must break up our expense into such separable parts 
as can be found. Only at the points of separation have 
we exercised any option whether we would incur an 
expense or not. It is only where a highway forks 
that we exercise any choice of the road we travel. Such 
points of forking are only occasional. If we have put 
on six coaches instead of five, we have definitely sacri- 
ficed the amount of the added outlay for running that 
sixth coach. But by no possible legerdemain can we 
make a sacrifice of the cost of running half a coach. 
It is the common error to say that this is half the cost 
of running the whole coach. In this sort of reason- 
ing lies much of the fallacy which has brought the 
effort to get at cost into contempt. 

12. In dividing expense into separable parts, our 
first obvious division is into the costs of physically and 
commercially separate things, as one locomotive, one 
tie, one rail length. Next, and not so obviously, our 
separable parts are divisible into commercial groups or 
classes of physically separate things. An Eastern road 
at one time had a particular passenger train of twelve 
coaches, which was a working load for the locomotive 
in use. When it happened that there were thirteen 
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coaches, it became necessary to make up a second sec- 
tion. The thirteenth coach, which was a mail car, 
directly necessitated the expense of the second section. 
Either we must charge the entire expense of the new 
section to this mail car or we must raise the propor- 
tional expense of all the other cars to include the cost 
of running the two sections. The latter method is 
correct, because the added car is, with all the other cars, 
only one of the contributory causes for the expense. 
It was entirely accidental that this particular car was 
the thirteenth. This risk of being the thirteenth car 
was common to all and should be borne by all. But 
if the thirteenth coach were always the same car, and 
were very occasional, it could hardly be said to 
be of the same class as the other cars, constitut- 
ing with them one of the standing potential causes for 
running that train. Therefore it would not enter with 
them as an equal unit for sharing the cost. It is an 
extraordinary cause and should bear the extraordi- 
nary expense. 

13. After the separability of things and groups of 
things, there is a separability in the expense of using 
a thing. A single use of a thing and an extended use 
of a thing will bear different relations to ordinary cur- 
rent repair expense, overhauling and renewal expense, 
expense of annual taxes, and finally annual rental or 
depreciation and interest on first cost. It is on this 
theory that the operating expenses account of the rail- 
road is separated from the income account. In this 
way we find forms of operation that are partially sepa- 
rate, as the dining car service on some roads which 
charge current running expenses to a dining car ac- 
count, but the maintenance of the cars to the general 
operation account of the road and the interest on the 
cost of the cars to general income account. 

14. So soon as the manager sets out to determine 
cost, he finds that it is a very relative thing. He 
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already uses the terms direct cost, indirect cost, cur- 
rent cost, fixed charge, without much precision. The 
cost he wants is the cost per unit, and he finds it is 
made up in the following way : 

1. The direct, entire cost of a thing. 

2. The direct part cost, as the added cost for coal 
for the added car of a train. 

3. The proportional part of a gross cost. 

(a) Where the number of units by which it is di- 
vided remains fixed, as the monthly proportion of an 
annual rental. 

(fe) Where the number of units by which it is 
divided is variable, as the number of passengers per 
train. 

15. Direct cost is the cost which is incurred for a 
specific thing, and which would not have been incurred 
except for that specific thing. It is of course first, 
cash; next it is coal or other supplies or material or the 
current wear of a thing as an engineer or a car, or the 
use or rental of a thing when there was any other use 
which it displaced. Each mile run of a particular 
engine, when there are any considerable number of 
miles taken together, appreciably affects the cash out- 
lay for repairs. But the wear of rail by a single train's 
mileage is inappreciable as affecting the negotiable 
value of that rail, because the actual negotiable value 
is so far below the cost of it when new. 

16. The direct entire cost or direct part cost of a 
thing is comparatively simple. But the proportional 
cost of a thing carries into great difficulties, because a 
proportional cost is a theoretical and not an actual 
physical thing. Yet this may amount to anywhere 
from 70 per cent, to 95 per cent, or even more of what 
is held to be the cost of a specific railroad service. A 
train hauls seventy passengers. There is a natural 
reasoning by which we consider that the cost to each of 
them is i«7oth of the whole cost. But from this alone 
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it does not follow that the cost of hauling any particu- 
lar passenger was i-70th the whole expense. This is 
only true when each passenger with every other had 
equal need and equally demanded that train. Then 
the expense was incurred by them equally. No one 
could be charged less than any other because no one 
enjoyed a greater use which would enable him to bear 
the amount that another had been relieved, and hence 
the cost to each was i-70th. The proportional cost to 
each; therefore, does not depend on the amount of any 
specific cost, for none exists, but on the relation of each 
use served to every other use served. 

17. Direct cost is had largely by measuring physical 
things. It is a mere truism to say that the direct cost 
of train movement depends on weight, speed, distance, 
grades, alignment, stopping and starting, etc. Yet 
the schedule for railway mail service compensation 
ignores entirely the element of speed, and pays only for 
live weight, leaving the uncertain proportion of dead 
weight to live weight, to the discretion of the postal 
authorities, who may put on a postal car where they 
deem fit. It makes no concessions for extraordinary 
costs of operation peculiar to special territories, be- 
cause of grades or distance to the coal field which 
make the cost of engine fuel excessive. It imposes 
special service outside of strictly mail transportation, 
by requiring receipt and delivery of the mails at small 
stations, to specified distances, the transportation of 
mail clerks and their insurance against accident, pro- 
vision of offices at transfer points, heated and lighted 
for the use of the railway mail service. And on such 
basis as the government elects to pay, because of the 
unbusiness-like methods which the law puts in force, 
it deprives the railroads of all four-year increments of 
revenue, by expansion of the business, which they 
have rightfully earned. On one road this has 
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amounted to 70 per cent of the whole volume of busi- 
ness. 

18. This principle, however, is far from being gen- 
erally conceded. Since there is in case of any product 
a certain part of the expense which is direct to each 
thing produced, it is assumed that it is proper to charge 
the remainder of the expense on the basis of so much 
of it as we have located. But the cost part and the 
use part of an expense are two radically different 
things. Because the grass is green is no proof that 
the sky is blue. 

19. The same absurdity, in different form and modi- 
fied degree, is involved in the effort to divide an undis- 
tributed expense on the basis of some common physical 
measure, as to divide the fixed expenses of railway 
operation between passenger and freight service on 
the basis of train mileage. If this were a universal 
and inflexible method of dividing an expense it would 
have the certainty of a physical fact and could be used 
as actual cost. But it is not real cost. However, the 
train mile theory of dividing joint expense is not with- 
out some value in practice. In the absence of any re- 
liable method of watching the exact effect of decreased 
rates in increased gross earnings, it approximately fixes 
the proportion which a given service is made to bear of 
a fixed expense. 

20. But the same kind of service may not be of equal 
value to each economic use served. Therefore, to make 
it an equal service to all, the differences are equalized 
by concessions to meet special conditions. 

21. The sum of the individual uses constitutes a 
group of uses which is placed against that larger area 
of costs which it has been sufficient to incur. Thus it 
may be that the several passengers on a train may each 
pay sufficient to cover the expense of the ticket on 
which they travel They contribute to the expense of 
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the train in the proportion in which .they individually 
got use out of the train. This is assumed to be ac- 
cording to miles traveled. But the sum of all their 
uses must equal and exceed the cost of the train, be- 
cause the train expense is a direct cost to the group of 
uses which it serves, although it may be a proportional 
cost only, to each individual use in that group. The 
principle of equalizing individual uses of a joint ex- 
pense comes in time to apply in equalizing group uses 
of the joint expenses of larger area, which they to- 
gether incur as a direct expense. 

22. The first thought is that every use served should 
be charged at once with an equal proportion of all the 
outlay however indirect and remote. But we soon 
find that it is made up of distinctly different outlays, 
which only in different degrees are within our regula- 
tion. Some of it was spent long before. Some of it 
is partially spent already. Only a constantly dwin- 
dling proportion of the entire amount to be recovered, 
as we get back towards individual uses, is determined 
by whether we give a particular service or not. A 
given number of passengers at a particular time makes 
necessary the cost of an added coach. An average 
offering of passenger business over three months per- 
haps makes necessary the expense of a particular 
scheduled train. The added train has with others, con- 
stituted a certain number of passenger trains, that 
keep in use a given amount of rolling stock. A pros- 
pective volume of business, both freight and pas- 
senger, once justified the construction of the hundred 
miles of road. The added car can be dropped at once, 
the train periodically withdrawn. The added coaches 
and engine need not have been bought and maintained, 
or if already on hand, could be sold; the road itself 
may not be maintained; and finally the interest on in- 
vestment can be defaulted. 

23. The option whether we shall be at the cost of a 
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particular service by these successive stages becomes 
a weaker and weaker active force in determining ex- 
pense as the area widens. Each group of uses are a 
first cause for their direct expense and plainly bear all 
of that. In addition they offer a surplus use or de- 
mand, which, passing into the next larger group, is the 
cause at the next point of option for incurring another 
and more general expense. 

24. From this is plain the necessity of breaking up 
the entire body of expense into separable parts in order 
to locate the points of option. The problem of cost 
is first a thing of physical determination, and after that 
a matter of balancing use against cost, .and finally a 
matter of equity of balancing use against use, as de- 
termined by the various economic conditions to be met 
and served. • 
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CAPITAL, EARNINGS, AND EXPENSES. 

• 

1. Invested capital is expectation computed in dol- 
lars — it is outlay for expected return. It is like every 
act performed, based on a priori reasoning, assuming 
a given outlay will bring a stated result. Coming 
within the field of the laws of supply and demand, out- 
lay and return, each acts upon the other to affect its 
value. At one time the cost of the outlay fixes the 
value of the product and again the price of the product 
puts the value on the outlay. Ownership implies full 
assumption of the speculative discrepancy whether it 
be loss or gain. 

2. When capital is invested in some permanent form, 
the outlay cannot come back as a whole, but produces 
a periodic increment. And this periodic increment 
when extended to its equivalent at the prevailing rate 
of productivity of invested capital is return for the out- 
lay. At that value the owner can at any time convert 
it into money in the open market. A railroad is such a 
fixed plant. The outlay can only be turned again into 
cash through the annual increment. The more per- 
manent the form of investment and the longer the 
chain of processes from first outlay to return, the more 
does price instead of cost determine the value at any 
one time. For this reason the earnings of a railroad and 
not its cost are the basis of computing the present value 
of the property. According as these earnings, through 
a considerable period, tend to rise or fall, the basis for 
expectation is altered and the value of the property may 
be restated by increasing or reducing the capitalization. 
When values are scaled up in this way, in common par- 
lance the stock is " watered." But under free CQro- 
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petition there is no reason why the increased revenue 
may not be funded, provided the increase be real. 

3. Invested capital then, rudely, is annual income ex- 
tended to its equivalent at the ordinary rate of expecta- 
tion of profit. In case of simple ownership, the whole 
profit belongs to one capital account. But railroads 
have funded obligations of various orders which much 
complicate ownership. These, being funded, are per- 
manent charges on the income of the road and must be 
considered as part of its regular capitalization. 

4. Capital, as the word passes in common use, means 
the amount of capitalization. But on the theory that 
the capitalization is a statement of actual values which 
have been put into the property, it is assumed that the 
property is its equivalent and the word is used to desig- 
nate both the rated value and the actual cost value of 
the property. When used in the sense of actual assets 
it is divided into " fixed " and " circulating capital." 
But with the expansion of business, the current 
liabilities constantly tend to exceed the quick assets. 
They are from time to time capitalized, by funding 
the floating debt. For this reason the Statistician of 
the Interstate Commerce Commission prefers to state 
them from the liability side of the balance sheet. 
Accurately there is no fixed capital. It is all con- 
stantly deteriorating and by the amount of the de- 
terioration and renewal it is in circulation. But inas- 
much as this deterioration and renewal is not shown, 
but the thing is kept at a fixed value, it may with 
propriety be called fixed capital. As distinguished 
from this, all capital which remains only temporarily 
in one form, but is subject to continual conversion into 
cash or various assets, is distinctly circulating capital. 
Fixed capital can only be converted into cash through 
annual income. Circulating capital can be converted 
into cash at any time. If we are operating at a loss, 
our circulating capital is being constantly absorbed or 
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our fixed capital is physically deteriorating without re- 
newals. If we operate at a profit, either our circulat- 
ing capital is increasing or our fixed property is being 
bettered. The income account can be adjusted to take 
up the fluctuations. Or, again, the income account 
can be " financed " to be kept at a fixed figure. Then 
the fluctuations will be absorbed either by the fixed 
property, in betterment or deterioration, or by the circu- 
lating capital, in increase or decrease. But circulating 
capital is determined largely by the conditions of opera- 
tion, which may not be regulated at will, so that prac- 
tically the fixed capital is generally made to absorb 
the fluctuations that occur in earnings. 

5. To extend a periodic increment to its equivalent 
in capitalized value is most simple. But to determine, 
out of all the conditions affecting the property, how 
much is for renewal and how much can be charged to 
future return, is very difficult. Yet this must be done 
before it can be known what may be withdrawn from 
the property without impairing future earnings, or, in 
other words, what is the real increment. To the ac- 
countant the problem is stated in the form " What is 
expenses and what is construction ? " If the outlay is 
currently consumed, it is expense. If it is not cur- 
rently consumed, but is intended to extend its effects 
indefinitely, it is construction. We say " is intended " 
because the division between what is expense and what 
is construction is largely arbitrary. For there is no 
outlay some part of which is not currently consumed. 
The difference, in this respect of current consumption, 
is one of degree and not of kind. Some particular 
forms of outlay we aim to keep at the first physical 
standard by constant repairs which are charged to cur- 
rent expense. Thus ten new locomotives are charged 
to construction because they are intended to be kept at 
a constant efficiency which shall extend over an indefi- 
nite number of earning periods. Their current re- 
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pairs and renewal are charged to expenses. But they 
must inevitably wear out and their replacement with 
new engines is then also charged to expenses. This 
is because it is an outlay which is intended to restore 
what we have once set aside as invested capital. Some 
forms of outlay we aim to keep up to the first standard 
unimpaired, as an iron bridge or a section of roadway. 
Other forms of outlay, where not immediately con- 
sumed, are allowed to deteriorate until restoration is 
almost as great an expense as first cost. But the de- 
termining factor in charging them to expenses or con- 
struction is whether they are to preserve or restore an 
existing type or to raise the type or create a new type. 
This is on the theory that a fixed type has a perma- 
nent efficiency in producing earnings, which if main- 
tained, extends over an indefinite number of earning 
periods. But the notion of such fixed types is gen- 
erally limited to tangible, physical things. Costs that 
may have been equally or more effective to increase the 
earning capacity of the road, but which do not take 
shape in tangible things, are charged to expenses. 
Thus the salary and expenses of the traffic man, secur- 
ing the settlement and opening up the industry of a 
new town, are called expense, but the cost of the new 
spur track to the town industry is called construction. 

6. An outlay, therefore, to establish or raise a type 
which we intend to maintain and thus make it bear on 
an indefinite number of earning periods, and whose 
maintenance does not amount to complete renewal in 
one earning period, is properly construction. It may 
bear on these earning periods either by increasing the 
gross earnings or reducing the expenses and so in- 
creasing the net earnings. 

7. Where maintenance during one earning period 
amounts to as much or more than the first outlay, 
plainly the first outlay has been currently consumed, 
allowing no part of its first cost to extend its use into 
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other earning periods. It is therefore not construc- 
tion, but maintenance. A certain railroad in a large 
Southern city did not build into the business section of 
the town. As a result it got no business until it intro- 
duced drayage equalization. The competitors severely 
denounced this as unfair. But when submitted to 
arbitration, the verdict was that if the railroad had the 
right to buy the right of way and build into a central 
location, it had also the right to do the equivalent of 
that by indemnifying shippers for the expense of 
drayage to their depot, which was remote from the 
business district. Either method would accomplish 
the same result, but in the one case a first outlay put 
the railway permanently on an equality, while in the 
other case each outlay went no further than the single 
shipment to which it applied: The former would be 
construction, the latter would be expenses. 

8. Where we limit this notion of construction to 
tangible things it is easy to fall into the error that 
maintenance is simply the maintenance of a physical 
thing in its physical measurements, whereas really it is 
the preservation of the earning efficiency of the thing 
maintained. As for instance, we may maintain our 
passenger station at a cdmmon point strictly up to its 
first standard, but meanwhile our competitor has built 
a commodious modern structure and attracted all the 
business. The earning value of our passenger station 
has seriously dwindled, but the earnings must bear the 
same interest on the first cost as they always did. If 
now we build a new depot the increased value of the 
new structure over the old cannot be charged to earn- 
ings in the indefinite future. It must be paid at once 
if we would have the charge against future earnings 
for this particular outlay, proportional to its con- 
tribution. 

9. The forms that enlargement and betterment take, 
present great diversity. It may be four spikes to the 
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tie where there were two before, or a sixty-foot turn- 
table where there was a fifty-foot turntable, or a heavier 
locomotive or a higher grade of coaches. But they all 
may be thought of under three heads, namely, (a) 
those forced by competition or legal enactment in 
quality of the service, such as more warehouse service 
and more convenient team tracks at a terminal, which 
we will call competitive betterments; or (&) extension 
of line to produce more service, which will directly pro- 
duce more revenue; or (c) improvements to reduce the 
the cost of operation. The first is an adjustment of 
the money invested to keep it at its real value as deter- 
mined by its earning capacity. The last two are not 
to absorb past adjustments of value, but to create new 
values as determined by earning capacities, and are 
proper charges to future earnings and therefore con- 
struction. 

10. Losses, and accidents such as washouts, wrecks, 
etc., not peculiar to any one earning period, should 
properly have been anticipated by accident or loss 
funds, during the period when they were a contin- 
gency. But as this is seldom done, they should be 
closed out reasonably soon thereafter. 

11. After it has been once decided that the cost of 
certain new work is properly chargeable to capital ac- 
count as construction, it may yet be a matter of exceed- 
ing difficulty to determine just what is the amount of 
such cost. A case in point would be the building 
of an extension or tributary road where obsolete ma- 
terial, transportation, or general supervision are drawn 
from the parent road. The question arises on what 
basis shall the charges be determined. If only part of 
the ownership is in the parent road, plainly the new 
road must be considered strictly as a separate property 
and the market scale of charges should apply for all 
material furnished or service performed. But it may 
be some of the material has practically no market value, 
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or is the surplus utility of some service or of some part 
of the operations on the parent road which cannot be 
used there and which involves no additional cost. 
Such would be the salary of the general manager who 
devotes a small part of his time to supervising opera- 
tions, or the hauling of material which involves a 
comparatively small direct outlay. In view of the 
partial ownership and the many mutual considerations 
that must pass which are not reckoned in money, it 
is entirely reasonable to adjust the charges for super- 
intendence and like undistributable items on the theory 
that what is the opportunity of the selling road is 
equally the need of the buying road. The one may 
accept less than the unconsumed value and the other 
pay more than the scrap or useless value of material 
or service furnished, which could not otherwise be had. 
12. In case a new road is owned entire by the parent 
road it is no more than a statistical division of the en- 
tire property. The accounts are kept separately to 
determine whether it is paying its cost and in case of 
its ever being detached as a separate property to offer 
basis for computing its value. In such case the earn- 
ings of the parent road during the construction period 
of the branch line would be swelled by the amount of 
the business from the branch line. But this increase 
would be in part deceptive, because it would not be 
available in cash, but in liens on a new and untried prop- 
erty where the element of risk must largely qualify 
their real value. It would seem to be impolicy to charge 
the new road full tariff rates for transportation and any 
profit on any other form of service performed, but only 
the actual direct cost thereby incurred. The reason 
lies probably in the fact that the branch line was built 
because it was a place to apply the surplus utilities 
of the parent road which had otherwise been wasted. 
When, added to this, the new line is a link or feeder, 
the relation between it and its parent line involves 



CAPITAL, EARNINGS, AND EXPENSES. 295 

exchange of service, outside of those that have an 
open market rating, which may far outweigh those 
computed in money. In such cases the distinction of 
the branch line as a distinct entity is seen to be most 
fallacious. It is part and parcel of the parent road, 
and the bookkeeping to determine its specific earnings 
and expenses may be most misleading. 

13. A much-mooted question is, What is the pres- 
ent value of a railroad property which may be used as 
a basis for justifying its tariff of charges. Theoretic- 
ally the statistician and bookkeeper has anticipated the 
question and his books are an exact statement of that 
value. He has first charged, at actual cost, all values 
tha,t went into the property. From time to time he 
has written off the books changes in value of parts of 
the property due to wear deterioration, or antiquation, 
until they stand at the current cost of duplication. He 
has regularly taken out of the property from year to 
year, where he could, the normal profit on the invest- 
ment. Where this profit has for several consecutive 
periods fallen to a lower or risen to a higher level, he 
has readjusted his valuation of the franchises to con- 
form. But in practice he has done little of this. 
Items of property may have gone up or down and yet 
they stand on the books at first valuation. The specu- 
lative or fictitious values which have their place in rail- 
road operation, as in all other forms of investment, he 
may have covered up in false valuations of parts of the 
property when they really should be held to an account 
by themselves as values of franchises, etc. It is a well- 
conceded principle of business that the seller may 
charge for his property all that he can possibly get, in 
the same way as he must also absorb all the losses of 
his business. 

14. The adjustments to absorb these fluctuations 
may be in three ways : (a) either we may take them up 
entire in a single earning period, by charging them or 
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crediting them to earnings account; (b) they may be 
spread over as many earning periods as the manage- 
ment elect, by holding them in suspense as surplus or 
loss and wiping these accounts out from time to 
time; (c) they may be permanently funded by restat- 
ing the capitalization, in which case their permanence 
is assumed. 

15. Since the railroad ownership is in a large num- 
ber of hands that may not be long continuous holders, 
it must always be a nice question to decide as to the 
probable permanence of any considerable fluctuation in 
earnings and so place it, that the loss or gain may fall 
equitably among consecutive holders. The public 
functions of a railroad bring it into great difficulty at 
this point. The public regard the railroad as a public 
monopoly, expressly created by a franchise, and any 
increase in the value of that franchise is public prop- 
erty. They at the same time insist that present value 
of the road should be computed from the basis of what 
it would cost to duplicate the property. But the dif- 
ference between the first cost and the cost of duplica- 
tion, in so vast a single property as a railroad, reaches 
an immense aggregate. If w 

without permitting the road ft 
value of its franchise we impo: 
depreciation and prohibit it fror 
of expansion. 

16. The attempt to apply the 
must always produce conflict 
largely funded the full first cost 
ing as assets the property at wl 
at present cost of duplication, 
funded securities have not comt 
parties to the risk, where at the s 
share the speculative gain. Th< 
notion of stability of value, whic 
as the cost of duplication becom 
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the first cost, by recouping themselves out of the in- 
creased value of the franchise due to the expansion of 
the business. 

In case of earnings that are constantly expanding, 
while expenses remain as a practically fixed charge, it 
is plain that a capitalization based on the average earn- 
ings during a given period, would be unsatisfactory. 
Mr. Lewis Haupt, Consulting Engineer of the Mo- 
nongahcla Navigation Company, in the Railroad 
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Gazette of February, 1897, expresses such a case 
graphically by the chart above. Any appraisement of 
such a property must take cognizance of the annual 
average increment to earnings. 



FUNDAMENTAL THEORY OF A RAIL- 
ROAD. 

1. The kinds of railroads and conditions of opera- 
tion are widely divergent. Even for any one road the 
conditions which it must meet are liable to extraordi- 
nary changes. Oui» railroads are great trunk lines, in 
an open country or tortuous narrow gauges in the 
mountains, through expensive tunnels, across deep 
gorges and under great snowsheds or over miles of 
piling, or they may be rack roads to the very mountain 
peaks. The motive power may be steam or electricity. 
Some go at an appalling speed, carrying their passen- 
gers in rolling palaces and depositing them at luxurious 
public buildings that rival the finest architectural 
structures of the state. Others creep along, painfully 
slowly, over worn-out tracks to cross-roads destina- 
tions. 

2. One road hauls passengers almost exclusively, 
another freight. This road may carry coal and pig- 
iron or ore, while another carries fruit or fresh meat 
that must be protected from the weather. Or it carries 
package freight or express or mail. One road oper- 
ates under the most galling competition, another has 
a monopoly of its territory; this one does local business 
exclusively,, that one is confined to through business 
or possibly switching. In one town the railroad 
warehouses freight free of charge and provides store- 
door delivery, while in another town it merely loads 
and unloads to a platform. In this State the people, 
the legislature, the courts are well disposed; in the next 
State they are harsh, arbitrary, meddlesome; they per- 
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haps prescribe the number of men to a train crew, the 
stations to be maintained, the trains that must be run, 
the crossings that must be bridged or protected, the 
rates that may be charged. Quite outside the calcula- 
tion of business foresight, a rate may be cut by just 
the margin that makes the difference between bank- 
ruptcy and prosperity. The vast machine is composed 
of physical parts of track and engines and cars, but 
much of its value rests on prescriptive rights. A de- 
cision of court, a ruling of a railroad commission, or a 
new traffic arrangement may sweep 20 per cent, to 40 
per cent, of its business from the rails as clean as a 
Western hurricane. One year our road may contend 
with freshets and washouts, the next with drouths 
and burning bridges. Last year boom towns were 
starting, great industries were begun, hordes of specu- 
lators and homeseekers were trooping to our territory. 
This year all is. utterly collapsed. There is the ap- 
palling presence of death in every avenue of business. 
Our mushroom towns stagger on in a hopeless way 
with such unhappy population as cannot leave. The 
abandoned house, hotels, and business blocks glare 
on us as we pass, from empty windows and boarded- 
up doors, the gaunt specters of the life and bustle and 
hope of a year ago. The country is half deserted or 
infested with train stealers. 

3. But the railroad cannot withdraw, nor stop for an 
instant. Into its operations is pbured daily, even 
hourly, money in such lavish quantities as to appall 
the ordinary layman. There is no feature of the busi- 
ness whose expense is not far and away beyond the 
scale of ordinary private enterprise. The disappointed, 
failing in their expectations, look greedily on the great 
disbursements. They forget or will not see how nar- 
row and frail a thing is the margin between receipts 
and disbursements. Discontent and populism frown 
qxi all sides, The railroad is harassed by legislatures, 
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mulcted by juries, annoyed by petty justices. The 
public prints take up the cry " monopoly." Social re- 
formers, cross-roads agitators, college sophomores 
come forward with ready theories, to solve the in- 
tricate problems of transportation. And as the busi- 
ness steadily declines, competition grows fiercer and 
fiercer, until at last the railroad takes refuge in a re- 
ceivership and delivers itself to reckless warfare. Lit- 
tle does the community know of the terrible pressure 
under which a conscientious railroad manager must 
work. And when all is done, he is not permitted to 
enter into the security and satisfaction of general con- 
fidence, but is distrusted, his motives impugned, and 
his achievements denied. 

4. In all their varieties and degrees, and under all 
their different conditions and vicissitudes, railroads 
have this in common, that they use a large fixed plant 
and their product is public transportation. Their 
operation must involve a roadway over which to haul 
the goods, a rolling stock and motive power to carry 
them, the labor and supplies for performing the service, 
which are a current expense, and the general supervi- 
sion that directs the forces. By this description they 
fall into a common class and on this basis their analy- 
sis and comparison statistically are taken up. 

5. For purpose of statistics the whole operations 
are considered as mere play of cause and effect. The 
grand result is the revenue, and the grand cause by 
which that was made possible is the gross expense. 
In our statistical inquiry we reverse the order and be- 
gin with the earnings as the general cause against 
which we seek to relate the expense as the result. On 
this principle, starting with the general sequence of 
gross earnings and gross expenses, each in turn is 
broken up into links of successive sequences, having 
their own subordinate causes and effects. The gen- 
eral principle of an 3Qt or sequence is kept in mind as 



FUNDAMENTAL THEORY OF A RAILROAD. 301 

being a body of applied causes, resulting in an equiva- 
lent body of results, of which only one or a limited 
number are the ones sought. The study is to locate 
and reduce and progressively eliminate these non- 
essential causes which apply against non-efficient 
results. 

6. The task is not at all simple, nor are the results at 
all times finally certain, because some essential element 
in the analysis may have escaped attention. The ex- 
treme intricacy with which we are dealing, cannot be 
emphasized too much. In the practical management 
of a railroad, so wide is the area and so intricate the 
relation of all the causes and all the effects, that if we 
depart from existing types or methods in any subordi- 
nate part of the operations, it may be at risk of grave 
consequences that cannot be foreseen. Carelessly add 
but a name of six letters to a railroad's title and it will 
cost $6000 to paint it on the freight equipment. 
Inaugurate a new train schedule on the system and it 
will cost $400 for printing employees' time tables. 
Tighten the schedule of your fast train, and you may 
liave to allow your less-favored competitor a differ- 
ential which will cost more business than you have 
gained. Disturb an existing service by some change 
however slight, and it may make the difference be- 
tween a good share of a competitive business and none 
at all. 

7# Long practical experience with a mechanism so 
vast, so complicated, and so delicate has made the 
manager most cautious of change and wary" of new 
and untried things. Much that is done may be by rule 
of thumb, but it is a rule that has worked before. But 
though he may hesitate to make change he cannot 
avoid the changes that are being made by causes out- 
side his control and which he must meet. His econ- 
omies are not in how little money he may spend, but 
how effectively he may spend it, regardless of amountt 
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He cannot always rely on what has been, but mast 
sometimes construct for himself what may or might 
be, given the conditions which he has under considera- 
tion to apply. 

8. He must not deal with impressions, but with facts 
and with carefully ascertained and measured facts, 
placed in their logical arrangement — and these are , 
statistics. A prominent man looks in amazement at 
the vast suburban traffic of a large Chicago road, and 
gets the impression, which he passes to another, and 
which serves at a later stage of currency to bear the 
stamp of "credibly informed," that this particular 
Chicago road pays all the expenses of a big system 
out of the profits of its suburban business. The public 
find this to be amply confirmed, for are not the trains 
fairly jostling one another in their frequency? It is 
obviously an instance of most unreliable and mislead- 
ing impressions. But the fault of substituting impres- 
sions for facts is not confined to the public. 

9. The two great central features of a railroad, that 
together distinguish it from all other business, are uni- 
versal public character of service and extent of fixed 
plant. The latter renders the law of increasing return 
the controlling principle of operation. On the one 
hand enter public, social, political, and general eco- 
nomic questions in steadily increasing complexity; on 
the other hand are the problems of cost, set up by pro- 
gressive application of the law of increasing return. 
The railroad cannot escape its public character, nor can 
it avoid the practical considerations of expense, as it 
may be affected by the* law of increasing return. 

10. Transportation affects all conditions of life ten 
day perhaps more than any other organized industry 
that can be named. Statistical inquiry into the affairs 
of railroads cannot go far without discovering effects 
that must be related to causes outside the mere business 
operation of a private property, The statistician is 
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forced to take cognizance of these causes, to note their 
certainty, persistence and relative importance, as they 
enter to affect the quantities with which he is dealing. 

11. The law of increasing return is, primarily, strictly 
a concern of operation. It is the principle by which a 
given outlay may be brought to the greatest produc- 
tivity. It applies at every link throughout the great 
chain that leads up to the actual transportation fur- 
nished, as well as at the ultimate point of service to the 
public. But at this point, in application of the law, 
there has been built up a great plant, which results in 
a large undistributable expense to be apportioned over 
the units of service performed. 

12. This apportionment rests on the basis of use, 
since it cannot rest on the basis of cost, as there is no 
direct cost. This use must be determined from condi- 
tions outside the railroad's operation. It involves pub- 
lic and general economic questions. Thus are united 
into a most complicated problem, the two principles of 
highly differentiated values and highly differentiated 
costs. The whole matter is first a question of fact; 
and aggregated and ordered facts that lead on to gen- 
eral principles are statistics. 
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